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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a new DNA 
comprising aspartokinase gene free from feed back 
inhibition by L-lysine, etc., and containing 
diaminopimelic acid decarboxylase gene and improved in 
L-lysine-producing ability of a coryneform bacterium. 

SOLUTION: This new recombinant DNA contains a DNA 
sequence coding aspartokinase, in which feed back 
inhibition is substantially released by L-lysine and 



L-threonine and a DNA sequence coding diaminopimelic 
acid decarboxylase and can autonomously replicate in a 
coryneform bacterium cell. L-Lysine producing ability 
and growth rate can be improved by transducing the DNA 
into coryneform bacterium and L-lysine can efficiently 
be obtained by culturing the bacterium in a suitable 
culture medium. The recombinant DNA is obtained by 
connecting a DNA sequence coding a variant 
aspartokinase and a DNA sequence coding 
diaminopimelic acid decarboxylase to a vector DNA. 

COPYRIGHT: (C)1998,JPO 



4 - 



O9)0#B1$fW UP) 



& m & ^ $r (a) 



^ffi^FlO- 165180 

(43)&IBB ^10^(1998)6^230 



<51)IntCL 6 
C 1 2 N 15/09 
C0 7H 21/04 
C12N 1/21 
C 1 2 P 13/08 

// (C 1 2 N 15/09 



ZNA 



ZNA 



F I 

C12N 15/00 

C0 7H 21/04 

C12N 1/21 

C 1 2 P 13/08 



ZNAA 
B 



m&ffi* *§t* fg2fcB<7>8c9 OL (£38 10 



(21)WS#^ 


ftWWS -325658 


(7D mm a 


000000066 








(22)WKB 


¥j£8*£(1996)12H5B 




sa^*i*iEa!t«s i t e i5# i ^ 






























02mmm 


m- 
























mm 








tf&jmmmw\\m&ft**r i - 1 














(74)ftJffiA 


#a±-iaaj «i (^2^) 











(54) [|S^O^] L-Ui>>0>«jg*fc 

(57) wm 



BamHl 




Kpnl 



Brevi -ori 



lysC 



Sail 




BamHK Kpnl5># 
♦ 



p399AK9B 



SallflA? 



Brevi.-on 





[m&J% i J L-y M-xa?) ^ 

—tf£^-Klh6DNAgE#J<^ i^T^tV^tf 

y *»8i§#0j§& ^ t? e #tgat prt^sa&x. d n a q 

[IS*:® 2 ] MIBL- y ^.RtfL Ix^^tcJ: 

= 77- >w^^o^7 ^ y &^<d r $ y 
as r 7 - v^^o^r ^ y »jsw©t 5 y ^Si: 

[if 3 ] s?r ^ y f y y ^x^/i^* 

r 5 y ^Ea?iJ3c n^frt mnttiK m—coy $ y &bs*ij& 

[m#J%4] *^^acy— /^tr/i/brvfife*/V5j?^V7 
o*&i&?idna 0 

[Bt*^ 5 ] L-y i^&tf L - * ^{C J: ^ -7 

£=3^- Ki"5DNAiB^5ii3i$^3 y *%lfflffi<, 

*5fB*<D=y*3!»l». 
[ft^8] »^5[4|B*<0»lft^DNA*S»A*H 

m 0 

nrt zw&t-rz, l- y ^©aessfc. 

[0 0 0 1] 

L-y ^v^&icga-rSo 

[0 0 0 2] 

Sottas, ay^ffiuw»©L-y^4aag*»sr« 
*<DL-y ^>4iitta y *siftiaifl!>»fettc©Axa 
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^-fZ^?*--??** K (*®i|$?FS&4514502## 
IS) x *fi*©Bfl:^<Da!lA#8s (#lfl^2-207791# 

L - ^ y n v- <£> fBtttf |B 

3*1/0^ (#B*frfM&445289<H§\ A^BWNf4 
442208^18) . L-y^V^HW^t-ISbT 

10 fcfc^fcttJWMK «frrtT?ii«**SS:flf (4#MB§56 
-160997^ ^^5$>5) ^^jxTV^o 
[0 0 0 3] L-y^fe^at^fcbTtt, 01*. 

7-75578) f y y y|7t Knyt- tfitte 

=$- (Ishino, S. et al. , Nucleic Acids Res. , 15, 391 
7 (1987)) OJ;5tC. L-yi?>^^fcB8^r*3te 

*/^^rV 9— tf3te-=F (#WBg60-87788) . i?t Kd 
i^fny ^gfeW^— tffcGf* (4^^6-55149) , i> 

20 t ^ y tfy y ^^^^^-^IW (^WBg60 

-62994) <D«fc?t-> 3t^<OJf«*SL-y^V^gttJC 

[0004]^, L-»i?>*£&mz.m j *'tz>tim<D 

^at^Sr^AUT L-y ^^ffittSri^J:**^^ 

^/^v h ^r-^— £ aUS^ (W094/25605S^PS^^ ^ 7 W 
?/ h) ^^btUTV^6 <} 
30 [0 00 5] ±&<D£ 5 t-. L-y ^^^^36^<0 

t>mt>frx^z> 0 mittt, v zt^&Tf* u&~>{z.£2> 
&&&-rz = y*mmm&. L-vv^zmm (^25 

A-r 6 :tiaotL-y ^^4featt*iRi Ji-rs t o$& 

40 ^ (Applied and Environmental Microbiology 57(6), 
1746-1752 (1991)) t>£>5 0 {&L, m^Hli. 

[0006] -Jj. L-y ^^^^jafe^^^tci; 

v^v&mmbtitmttm&tstix^^j:^ *tc. 

^ y ^M^^(c*5vnt«, L-y i?:"&£jttte?frK 

ftflll*^ ^WSTttJ^i*^ L-y v^^llX^(DA 

So 

[0 0 0 7] 

50 [^W«5^L«t p t-TS^l ^^li. ±IB«jS*»- 



3 

wernz l - y v>w*&wi-z> r t mm t-tz* 

[0 0 0 8] 

— tf £ = - DNAgS^J £ &0HJ-T*»aft-r <5 - 

[0 0 0 9J tm^li, L-y v^&UtL-* 

&*DNA-C£>£ 0 ±8B#DNAi3W»cAniLr* 

D N AEfll«r $ & Kl^trtaift^D N A 3( 
[0 0 10] *&m*. L-Vi?>>RVtL-XV 

— tfSrn- SDNAjWfgftSftfca y *3!jJ|Btf&« 

[ooi i] *e>tc^gg»i, _LiE©vvj»jT,a»© a y* 

T, T^Vl-h*-?-— tf£ TAKJ , AK£n-K-rS 
aft^S: TlysCj , L-y i/>&XfiL-XU*~lslz.X 

ASilysCj £t>V^? 0 ^7^^!Jy^/i, 

SrlysA, tf;**^ — /vt^f VS&^/VaJf^rV^— 
rPEPCj . PEPCfca-Krsafis*-* fppcj 50 
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[0 0 12] ft, *»M^*JV^r=iy^S!JWa9i:tt, ^ 

^T^y^-Pv 5 — (Bergey's Manual of Determinative B 
acteriology) ^8Jj£599H (1974) K:j£&£;h,T^.5 — 

*fflH, XWtJfe^wtr^^y «>AjRjc4»$HTV^fc 

[0 0 13] 

\&w<omm<omm\ sir. *mm*m*K.tom+&. 

^Wfcm^L-y^^jjHt^tt, DNA^ 
fl^fcS*Ma»kSfeft#DNAMMU 7^*$ K^< 

^co^-r^^y-^- sa©atfi-? a# 

NASrlHllRi-5r^^ 4 toT#P>tt5o *»9)|^V^ 
L - y S^dfe^fc^ODNAflfc-S-ft:* LThfc, j^fS 

<d l - y y *^*(BB^j&*TM8fB 

[0 0 14] =y^S!«l«A*©lysC, lysAJWppcfc 

if^cc^^yr^V 3 V& (PCR . polymerase chain 
reaction; White, T.J. et al ; Trends Genet. 5,185 
) (1989) MB) Cio xmm-tZ tic XV w&-tz> ^ b 
^•^#So WTtC, «88l3lcfliv^S#L-yi?V4fe^/a 

[0015] ( 1 ) ^^lysCCD5t# 
*J«lysCMrtfDNA*f>m. AKgftWSL- 
y ^ >^U? L - ^ >tC J; ^ ft* ft & 7 ^ - K/< y 

(W094/25605S^M/^r7W^ h) 9 -<D£? 

-N-^Scry^T^v^V (NTG) ^CD^^SSr 
HSU *ft*ML/t«lja»©«|3*>t,fljt#t-*i:i:*s-e$ 
So AK?Stt«>j||^fi, Miyajima,R et al;The Journal 
of Biochemistry (1968), 63(2), 139-148^12© $ tt 6^ 

^^fy^A.7^h7r^y^A (Brevibacte 
rium lactofermentum) S?^mTCC13869^ (M&O&'fa 
\t, ^y^ry^A • i//V^$^A(Corynebacteri 
um glutamicum)(C^H$ttTV^) «t 0 &m&mc£ *) 
mmZfttiL-y v^>-^||AJ3445 (FERM P-1944) 
&i>&* LVNt><Ot UT^ff f>^ 0 



5 

[0 0 16] SMSUysCli, IHiSUysCSr^t^ 

s> h) <dx s ^<z>ftnK&^\^xufimm#&&&£\z. 

[0 0 17] =»y^S«BBS^?>lysC*¥«refc«:, 09 
*-fc£, H?ft<D;fr& (H.Saitoand K.Miura Bioche 

m.Biophys.Acta, 72.619,(1963)) ^(CJ:»)^DN 

ASrgflHiiu ^y^7-ffx^yi;r^^3yffi (p 

CR : polymerase chain reaction ; White, T.J. et al 
^Trends Genet. 5. 185 (1989) MB) ^£9, lysC^ii 
te-T a - £ \Z. X o Tff 5 £ b s o 
[0 0 18]DNA^^tLm^ r=V 

5IE3WJ (Molecular Microbiology (1991), 5(5), 1197-120 
4, Mol. Gen. Genet. (1990)224, 31 7-324#J$) 

23mer&t521aer«>— ^DNA^lf fetU<5c DNAO 
^ttApplied Biosystems^DNA^^gl model 380 
B*«ffiU ***T*^-f hjfefcjflvvc (Tetrahedron 

Letters (1981), 22, 1859#fig) Stel^oT^t^ 
6c PCRS^te, Sigjg (*fc) SfcDNAIr— xVHM" 

PJ2000SS:fflV\ TaqDNAsKy^^— iffe«v\ 

[00 19] PCRffifcJ:5lt«$*LfclysCtt, E. col 

^^-DNA{^LT^tDNA^|S!U 3( 
-frSrE. coli«|c^|ALT43< ir, ^©»st^ 

tt^rttfe3k««BriS3tet > ©«s»*L<. P uci 

9, pUC18. pBR322, pHSG299, pHSG399, pHSG398, RSF10 

[oo2o] ztihtos*?*— y xmrnm* 
ftz^A-rzk, e. coiiRTf=*y*mmm<Dmijx& 

[002 1] 

pHC4 i^n7oJAJ12617(FERM BP-3532) 
PAJ655 x^9tro5lAJ11882(FERM BP-136) 
*W ^*ASR8201 (ATCC39135) 

PAJ1844 xpx!;t7ojlAJ11883(FERM BP-137) 

mn-r ^*ASR8202(ATCC39136) so 
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PAJ611 iv/xJk7oFAJ11884(FERM BP-138) 
PAJ3148 JfWA • ^ JASR8203 (ATCC39137) 

PAJ440 r! fm-X y' f !UAJ11901 (FERM BP-140) 

[0022] ztLb<os<?*~^ *re«£tta>e>*© 

^^AfttfSDSSrfflVvriMU 30000Xg-e 

10 [0 0 2 3] E. coli(C^7*5 K^iALt^f^ 
r^^fi D. M. Morrison©^ (Methods in Enzymolog 

y, es, 326, 1979) $>z>w*&®mmfo*mt*si<*sv 

A^lLtDNAOSiitt^Ht^ Olandel.IL an 
d Higa, A., J. Mol., Biol., 53, 159(1970)) m^XVn? 
-fcflST*#3 Q ±E©i5fcbTAK»^«^?>l ys cSr 
¥SfH-^tf V£SlyaGtf« £>*^ AK^^d. lysC£ 

[0 0 2 4] WfeffllyiC«tfDNA»f^©iiaSBW© 

!0 S$^^iAK^>/^f<Dat^a-;y hcOTS 
y Sfeffi#J£DNASa#lfc I^^BB^OgBa»l#^-4 

) [0 0 2 5] *»8U^v^«HS!lysCi: LTtt, L- 

^»**J«»**t3tAK«r = - Kt"St>©-e*>^tf4*jc 
©JRB$*t3feV^, ftiAK07$ y^Ea?y^*5v^-c, 

Z&mimfbflZo »^S!AK©T$/Sfei3 
Wis ttlt JWW&fcttat^asy h-ettia^BB^j 
5 i-^i~T 5 y KBB^J^, /3 ir^zr - y y x\SMn 

[0 0 2 6] ±|2(D77^^»o^7>/ 

^o^as, ^y^s, 

(Om^X D^t5MAK©7>/MW 
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<omm^^-L^ 1 X\* 2 1 Xf* 2 &L 

-t<DT$S&mm<DU^ *5fc&av*tt»A«sfc,fcSft 
SSrttS AK ^^WlCftftS i t So -co 

* h y ^v>^ > h ftjfefrTtfW y y ^ Xt^D N A 
$:Wn>:ii:j:oT, &#£.M#5 0 zzx\,^5 

^ ^y y Y»jmm^ ft&mtotus^zfv y vtrntfL 

±. ^tf9 0%^±©ti|^ttSr^r-t-SDNA^±^ 
>f^V^XU ^i^<t , 9telRl^{£v^DNA^^±^^ 

Lfc'M'y'y 2/ K©Tm- (Tm-3 0) <C. *r$L< 
fiTm- (Tm-2 0) t^fflT, ^olxSSC, 

[0 0 2 7) S^f^ AKffit, JfctfL-ys^fttfL 

&Og&, **fc5VM*#A*fcJ:5AXftJ**;r*-3 
AK^ft^^ r©i:p/iAi^W5AK^ 

fc* -©J:5ft*aSr^ri-SlysCtt, flkfefc&fi/O** 

LTH S lysCSr^DNASrt Kn^i/yvr^^-c-r 
^^FP^m* 2WlysC**tfDNA*«*H- 

-N-^hnym^ (NTG) t>b<»£«SMS(DiB 

Kffl v ^*vr v x & ft jmic x o r tos-r 

DNAXtt^a$^fc^^e>, k 

Uttidfet5AK^AK»^L, ^o, AK<D 

r ^ / &E*wftj| ufc & co^ig^-r 5 r iiaot, 
§gJI$r3lAi-5 <5{fcg x XttftJ|#£ 

««r*^*ri*ST?#<5 0 3»A*^5ft*©ttfftt, 

^V^RRO, #fcfflR;**,*v\ *A3*t*ftJl 
0f®-Cfc5o 

[0 0 2 8] ^l/tf/^^y t^a • 7^ h:7 r -y:^ 
-^£S!#c-efc5AJ12036#: (FERMBP-734) fCft&SUys 
Czfyx* Kp399AK9BSr»Abfc«AJ12691tt, 19 9 2 
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^4^1 0 Blc9ftft|||«xXS«Ftt£4lX9X|ttt|ff 
WSBr (SM»#3 0 5 0*I»o< tf rfcft-TB 
1#3^) fcgK»-§-FERII P-12918*LT*K3jh,, 1 
9 9 5^2^ 1 OBfc^^ h£jfefc£-3< SB*ff 
FERMBP-4999©Ste##-C«ie$^TV> 

[0 0 2 9] (2) lysAOJBtff 

V^Tte, lysAteargS (T/l^-^-tRNAVV*— -fcfjfrg 
^^1>tC^n>Sr^UT*5 0, 8rgS©TflEfcly 

^-^moTW^ItS (Journal of Bacteri 
ologyNov., 7356-7362 (1993)#J?8) . r<lfe©lW 

WC|Efcn?fcD (Molecular Microbiology 4(11), 1819 
-1830 (1990), Molecular and General Genetics 212 
20 112-119 (1988)#J8) > ZfrZmc\,TPCRmm\77j 

-fcLTJMW&lCtt, 83*lft<D££|#-g-8 (Molecular 
Microbiology 4(11), 1819-1830 (1990) {CfS^$^T V* 

zm£ t mmz.&\,sxm&&^i 1-33^^) & 

Zftt?m-%r9 (Molecular and General Genetics 212, 
112-119 (1988) tZtito<DmgG&}KL#^xm£*^ 1 3 

7o~i3 9 2{zmm-tz>) fc*-r«HB^isr5firrs# 

^23mer<ODNA2)S^if bthZ* DNA©^, PCW* 

30 lysCO^t UTfr 5 r £ 3c 

[0 0 3 0] «BBW6f!|-ett, lysA^J«»f5fcae>lC, 
T'n^— argSSVlysASr^tfDNA^Sr^VNfe 
argS^%Ktc:^-C{^< % lysAdS^n^— # — 

to&TKmsztittvKAmftzm^xhZL^o a rg s& 

Wy«A*^tPDNAW^-©|iaSBJiaO«iOBW#3- 



i-^o ifc, args^s =2— K-r^r^ ywg&\\<o—m& 

Wf/tfcW«U:«jffl"e#s 0 r©J:5/j:a^ftftxttAX 
ftA«r^f SlysAtt, mffBcDAKfg^ i^t5L-y^> 

stj? l - ^ x zftm&jte yj-h^y? mm 

50 [0 0 3 1] (3) ppctf>J&# 



(6) 



10-165180 



10 



20 



gan, M. , et al. , Gene, 77, 237-251 (1989)) , Zfr 

merODNA^If e>^6 0 DNAO^, PCRRJC, # 
fcixfcppcSr^tf:/?;** KOimSEtt. StfiEOlysCO 

[0 0 3 2] PT>c&<£t*DKIAm)i<Z>mmmi}2tXtZ<D 

f&> kw* 1 6 j^-t-T ^ / mmkmntijK:&—<D 

m&U 1-fc*>* p e p CSttRi«Alilc«Mi«i 

*V*R*, l^f*2^Ji<D^@-e(DlXtt2^J2(?[)r^ 
/8£cDg&, **fc^|iffA#fcJ:*£J**;fr-*-ax 

HftB<DAKiStfu L - y i»&XfL-X ^->[z. 
©4V«m«AKta- KtSDNA t f^M L 

[0 0 3 3J =2J*a»tt»fc*©ppc|4, gap (^y-fer/p 
TVl^fc Kn^^it^) ^ pg 

k (*X*?V± mix*) , X^tpi (h 

Sr^LT*5 9, tpi<OT«E^ppcd5#&UTV^ 0 ppc 
<D&mn, pgktfUitftfc&^n^— fc^o-OWtfli 
SrgftS (Schwinde, J.W. et al. , J. Bacteriol. , 17 
5(12), 3905-3908 <1993)#AK) 0 U^oT, iftfSlys 
Atf^Stc, ppcSrpgk, tpi£ t tlcPCRCJ: 

=» y ^ y ^ a . r-fe h $ ^ A 

ny^^^-^y^A.^/^oc 

CfHWyy *A • ^ h77-^n) ATCC13869 

(=y*/<*yy*A. y y^j atcci5990 
^y^ry^A • > ^-tra— ^ 

^uif^^xy 

7*Hf/^ry7A 
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^-Hm lysC^n*-^ e. coli& 

So 

[0 0 3 4] <2>*»W©*ftUI^DNA&a«=»y^® 



30 



>-t- J; 3 ^ -f - s> * ffi*#IS«Wfc#&$;h,fcT * 
^h^fta-KfftDNA^ &^7 5 7 
f * y tf£=r- KtSDNABW 

NA"C£><5 0 *»W©DNAO#*U^H;, ±|B# 
D N Aga?IJi^Dx.T^^ /Jsoc y fcf 

^—tfSr = -Kr*DNABB^I*$e>{c*tfJlft»^D 
NATfc^o 

[0 0 3 5] £fc N ^^©3y^^ fl L-yv? 

■f <5DNAgS?IJ (lysA) aSi«gft*tLfct«>T?*>5 0 
NASB^J (p PC ) *S*»$*Lfc=ry^S«iar-C*>5 0 - 

[0 0 3 6] «J*§!!AK«r«8rt-s=i y^Sfftfij: LT 

DNA«ri*A^a = y*g»K©0!l& LT ,^ 
[0 0 3 7] 



ATCC13870 
ATCC15806 
ATCC15991 
ATCC13032 
ATCC14020 



ATCC14067 
ATCC17965 
ATCC14066 
ATCC14068 
ATCC13825 
ATCC19240 
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[0 0 3 8] ±f5S§«^tc:t», c:ne>(DK«^ 

> our, taecj hv&u-tw raeiw 

Z/WKX^yj) i>A . 7^ h^r-^^AAJ11082 (N 
RRL B-11470) , #^0856-1914-3% #<&B856-1915-3% 
#<&B857-14157-3% #4*8857-14158-3% #<&B857-30474 
•3% #^8858-10075-3% #4*11359-4993^ #<&B861-35 
840-3% #2:8362-24074^% #2rB862-36673^, #^^ 5 
-11958:3% #45^7-1 12437*% #2^7-1 12438^ 

i-«*JM« (#<&B848-28078^, #^8856-6499-30 , A 
ECl£flfcM££r^cU ^{CL-d-fi/> N L-^tJ)>, 

#trJ&3708395^tff&3825472*-) , 

-t?) *fctti>F!ft*»*ia«u©iiBtt^-^L - y 

mmmtti (#$§8850-53588-3% #&80S5O-31O93^% #P§ 
8852-102498-3% #M 8853-9394-3% #B§B8 5 3-86089^3% 
#BgBg55-9783-3% #M 8355-9759-3% #^8856-32995' 
#s #M8856-39778^-. #^8853-43591-3% #4*0853-1 
833-^-) , -f y ^^*fcttff»«r»Jft-t-5 L — V i? 
>£.m&&m (#§{§8855-9784,3% #P§ 8856-8692 -3*) „ 

KVHf >B*fctt34taa±©figfc#LTJ« 
tt^-fL-y^^fflefttt (#PBB855-9783^ # 
^8853-86090^-) , ^ v^jTy =->HcBttfr« U 
L - y ^vSr^-T^^^tf^^^y ^j^Sfctin y 
*'<^y*A*<D£j£*JM* (*S#ffJ&4411997 ' 

■ [0 0 3 9] ±SBOJ:5*1&^lci8V^TL-yi?>^ 

-5^*-**«v*T«=feK:3IA1-$. ®=» 

V\ f©J:5^^i:LT, _hfSpAJ655, pAJ184 
4, pAJ611, pAJ3148&^ P AJ440^CDr7^^ K^*— 

>ht, ff002/02627S^^^v^W5/ K W093/18151® 
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n*&W'<>7Uyh % Rfflttft&H0445385-ii% #&§¥ 6 
-46867-3% Vertes, A. A. et al. , Mol. Microbiol. , 1 
1, 739-746 (1994), Bonamy, C. . et al. , Mol. Microb 
iol., 14,571-581 (1994), Vertes, A. A. et al. . Mo 



ATCC15354 
S AJ12340(FERM BP-1539) 

1. Gen. Genet., 245, 397-405 (1994), Jagar, W. et 
al., FEMS Microbiology Letters, 126, 1-6 (1995), 
#PW7-107976^\ #Pm-327680^tcfEgc£ftT^ 

[0 0 4 0] *&m\C*$\,^T, ^IlysCli^fL 

N A±<DlysCfcStft Sr^ri-S 5 V * ttg J*£!lysC 

10 ^^DNA(m^^^ct<DT?t><tV^S, 

lysA&tfppcfi, < l- y V>*&M£'&Z> 

[004 1] lysC, lysARU?ppc<D^^©a|Att, 

20 V>^-t^^uv^ 

[004 2] «A9AK*m«U *€>{clysA*Si|J3ftS 
*tfc=»y^ffl»tttt, ^S^lysC, AOTysAS- 

ASr^ay^attafcHAi-srifcjior. #^ 

So «HS!lysC»tWysAI^6P^, $^>tC, ppcdS 

mm^titi^v^mmm^ m*.& &mmiyse s i yS A 
^ppcSr^, =v*®mmmfatp~?&&mm-%m& 

tt»ADNA^«± 3 y ^SWMfcStAi-* r ^ J: o 
T, #^>tL5 0 *^c, ^M^lysC, lysAS.U?ppc^jf^ 
30 Stilts y ^ffl#»Mtt, *AS!lysC&OTysAa5JtgftS^ 

^HS e 

jO 0 4 3] ±E©J:5*la|ft^DNAtt % -W^tf, ^ 

^^^^ l - v v>$L&imte*<o&* ^^A 

[0 0 4 4] ^^<Dm^DNA(OmA<D^m^ 

h*<om&. w&***m (te*«b, #p^ip2-2077 

40 91^®) t^X^m? Z-kfcXZZ> 0 
[004 5] <3>L-y ^^©5?5t& 

&X%Z> 0 tt«r«#*fcLTtt, 

50 c*<Dfa<Dmm&&*tt-rzm 
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[0 0 4 6] femmt bTte, 

[o o 4 7 j ^mwm^mmt lth ^^ B i, 

cxv mm^jr*^*^ m**> % ^ 

•v3osommmi&-rz> <d&x<^ mmmm\t 2 5 3 

&xzz 0 ^fn^fe^L-y^oaatttaw©^* 

[0 0 4 8 J 

[0049] < 1 >m±mAxmsmiyt£<oMis &v 

ZfUV^tTVVJ* • 7? h?r-* V*AATCC13869 

V V>*kmtm&mj3i45 (FERM P-I944) Zgk&ftn 3( 
NA©«4friLTfflV^ AJ3445#f± > J; 91y 

Bfc£;ft,-CV^£ (Journal of Biochemistry68, 701-710 
(1970)) 0 

[0 0 5 0] Sfc^frDNAJ: 9PCR& (polymerase chain r 
eaction ; White, T.J. et al ; Trends Genet. 5,185(198 

%*Mtt\^xm&h*t*X\^&Gm (Molecular Micr 
obiology (1991) 5 (5), 1197-1204, Mo 1. Gen. Genet. (1990) 40 
224, 317-324*JR) *m\z bTlysC*^ K«f *#&1643b 

wmm-zmm*^ < s wwm* 1 &xmm-& 2 tc^ 

tlSSBB^rj Sr^-f 5 23mer& 21mer<Z> — *m DNA^ 
&l>t£o DNAO^-^liApplied BiosystemstrjSJDNA 
&f$M model 380B=HMU ^*7^^f h&^ffl 
V^T (Tetrahedron Letters (1981), 22, 1859##D 

[00 5 1] PCR^jfcl*, £fgjg Oft) BDNA*- ^ 
PJ2000£>£rfl!l\ TaqDNAtfy 5?*— 
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ttW**#«fcfc±D«f«U «jiS0t*Nrul (SigSt 
(*) &OTcoRI (SSift («) S) (CT^^fb 

[0 0 5 2] ae^(ff>1r©^p-^t:ffl-<^^^ fc ttpH 
SG399 (Takeshi ta, S et al ;Gene(1987), 61, 63~74# 
M) &m^tt 0 pHSG399&0JMft*SmaI (5£IB3ft (ft) 
«!) JHmRMEcotUlCTOTrU *8H£;ft,*:lysCBfr 
10 ^fcSBRlfc. DNA©gfiK(iDNAWy->g 
v h (£*§£ (ft) m «rflv\ te;fe£;h,fc;fr85fc:TfT 
ftofc 0 w^(CLTpHSG399{c:^V'f/<^^y • 

Sfcteftfc:/;?;** KfrfMbfc. ^ttt?fc-5ATCC13 
869t*ft3fe©lysCMr-*-S:^*$ K£p399AKY, L-y 

^^fiS*"e*><5AJ3463A*©lysCSr*fS^9^$ K 
Srp399AK9i:ifr£bfc 0 

[0 0 5 3] p399AKY*3j;tfp399AK9fC N y* 
50 StBASrfcoDNAKWt (£*T TBrevi.-orij £|E"#*) 
*lysCSr#*Lfc^7^5 KfrfWbfc. Brevi. -ori 

y * *mtom<DjR&<Dm{*+v&ftmm^te&7'?x § 

K-<^^-pHK4^e>WttLfc. pHK4tt, pHC4£KpnI 
«5& («0 SI) &OTamHI (Sffiat (flc) SD -e§3^f 

L, Brevi. -ori0?Ji-«:#fflU M C< Kpnl&OTamHIfC 
T»» LfcpHSG298fcg$&r-5 ^ i J: o 

(#PB^5-7491-&^ftM) e P HK4f*. 

•=*yHB10m % xi/ x y t7 . 3 y AJ13136fc^S 

tb, i 9 9 5f8^i0ic, affismrxiitftimE^^ 

< «m^-T B 1 # 3 t^Ste#-^FERM BP-5186i: b 

[0 0 5 4] pHK4&\ «U»Rl*KpnIXtKBaBHIfcTiaj»f 
MS:^«L/h 0 ¥»5|dSMbl4DNA Blunti 

n« kit (^®5g m m *m\,\ mmztnt%mz.x 

fT^ofep 7Hr^«Kb«« y >-^^BamHiy>^^- 

(^?Si^ («) SJi) Sr&fcfcU pHK4«tD Brevi. -ori^5> 
cODNA^f^T* SrBamHlCD^{C J: § §J»f K: «fcoT^Jt)m^^-5 
^^bfc 0 ^.(O^^^K KSrBamHIjcji: U§l»fu ^ 
b^cBrevi.-ori DNA^Srf^ b< BaaHItCT-gJ^bfc 
P399AKY, p399AK9tc^b, =» y y *A«M 

*'^i»««RrtB-CA»olysC3tfi : J 1 *-&tf^ , 9^5 KSr 
^Slibfc 0 

[0055] p399AKY^^©^^/lysCaS^Sr^^^ 
KSrp399AKYBt^b. p399AK9Sjfe<D^M^lys 
Cig^Sr^tf^^^^ h'&p399AK9Bt<fo%,Vtc 0 p399A 
K9B, P 399AKYB^^cOi§aSrEl 1 iC^-fo ^Wtf^^^ 
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y J* ' y 9 h^T-^>-^A^^-C^^AJ12036^ 
(FERMBP-734) ^j^ly S C:7*7 X 5 Kp399AK9B^^ 
ALfcfcfcAJ^m, 1 992^4^10 BiCii^^ 

0 *IWo < hf mjfC-T @ 1 # 3 ^) ^§f£#-^F 
'ERM P-12918^ LT^f££*i x 1 9 9 5^2^ 10 01: 

7?^* vmw^-K m&$rmz&®£ti, ferm bp- 

4999cDgf6#:J§-?3ri£ $ V > 5 C 
[0 0 5 61 <2>^Vtv^^y 17^ . ^ Y7t — 

mtkmiysC&^tfyy * * Kp399AKY,K;t5^SaysC£- 

fc 0 ^BB^JcD^fi-b-^^^cD^ife (F.Sanger et 
al :Proc.Natl.Acad.Sci. 74, 5463(1977)^^^,5) ic 

[0 0 5 7] p399AKYCn- K$*LTV^ j?^l ys C<^> 
^gH^J^gB^(Dga^J##3(Jl^-r o -is, P399AK9 

*tT V * S*a®lysC©tt»ffi^tt»£SlysC 
tit-*, gB?!j##3{C*3V^r 1 0 5 l#i(OGd5AiC^ 2 
^UTt^5i:V>5 ltS<D^l^tLTV^o a y 
*^^y *A • ?;\>?% %J»(DlysC\Z, N-ODNA 

7is—J*v*~}t£tix^&Z.k&tot>jh,X^Z>tf (Ka 
linowski, J et al; Molecular Microbiology (1991) 5 (5), 

ii97-i204#jsd , ttmm*t>$mvx*mm?i > m- 

ODNAita, 0(D2;fc<Olr:/^;=Ls/ hj&Sf^— coy — 
X>f KSJvCV** i^ibfrS. 

[0 0 5 8] DNAJ|^JJ:!)«te$ii5»4iAK 
^WffDat^a^y h©T5/S«a^l«rDNAlB 3( 

^s?4iAK^^^f© 0 5, h cor $ y mm 

[00 5 9] -2f x ^JI^lysCSB^JJiCD^tt:, 40 
AK^W^«©7$yiBJ|| ffiB*l#*5, 7) K*5 
lvt\ at/^S' YX\*2 7 9#@©77 = yM5 

[0 0 6 0] 

9 AlysA(OSl# 

< i >\ysk<Dymm**)x*^irz>7^*% Yv>vm 
/i/Wry^ • =7? h?7-* j*m±mrcc so 
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13869«Sr!ftfe{*:DNA<Dflt#frtLTffiV^ 0 ATCC138 

J^PCRtCj:^ argS. lysAXVm5)^tf^py 
©^cr^E-^^^tPDNA^SrliffiLfco JMlcffi 

i^dna^^— t urht, ^y^^y f?a • 

$ * A iC*5V NTfE^I * o T t * £ BB^J (Molecular 
Microbiology 4(11), 1819-1830 (1990), Molecular an 
d General Genetics 212, 112-119 (1988)^8) Sr&fc: 
LXT/U^—sU- tRNA-»-^— ^WDDC$-=J^ Kt" 
10 *«53.6kb«>fi|*Sri|}«-r^<, l3#Ufe<DE#J#-l§- 8 & 
Xf9 l-IB«<D^i3^JSr^i-S#^23mer<O^DNA 

^ttfifofco *i*S 3 5 7 9 b pCOjg^^ 

CO^ n — v^©^^^-Jcf4pHSG399SrfflV^fc 0 pHSG3 
99«rf&JfiBg#&SmaI (£jBat(tt)J») luT«t, *i#S$ 
frfclysASr^trDNAWtffc&jRLfc. :©il:UK 
#LfcATCC13869*^<OlysA^-r6^7^ 5 KSrp399L 
YSAfcife* Lfc 0 
[0 0 6 1 ] JEKl* P 399LYSA£KpnI (^gj£(*fc)$g) £ 

:o Be^i &mmmm xwm-tz-kizx*)^ i Y sa* 

^tfDNA(ff>tSraWL/to ^©DNA^^, pHSG29 
9SrKpnItBaiaHI"e§J»fLfct><Di:5g^Lfc 0 

K£p299LYSA£ifc£ Lfc 0 p299LYSA#Mig<Difi;g£ 
H2*r*\, #^>iX^p299LYSA{c:Brevi.-oriSr^AL > =i 

K«rfEKLfc 0 pHK4Sr«!llS»l»KpnIXtfBaiiiHI"C^Dff 
U ia»faD«r¥»5f5«KkLfc. sp»5fciSKk»4DNA Blunt i 

n g kit &mm m) m> &m\,\ mfe&iittmzx 

3 (^B3£ (^fe) fi) frjftKU pHK4J:t)Brevi.-ori^ 
©DNAW^-«rKpnl©*lc J: J: oT«J W ^tL^ 

^cBrevi. -oriDNA^Srfg) C < KpnI{CT§3^f Lfep299LYS 
Afc&ttU =y^S«B«>f>-ca#«»pr|gWolysA 
?r^tP^^^5 KSrfWLfc. fWbfc^7^5 KfirpL 
YSABi^ Lfc 0 pLYSAB«^<D3§aSr^ 3 ic^i" 0 
[0 0 6 2] < 2>^V-lf^^7 i y r>^.^^^ 77 _ 

p299LYSA(D^7X5 KDNASrWKb, MfeMl 

ffl0|I^t o r©«»EyiJ©5t,. argS^=r 

- K-T S 75 / KiB^IXOTysAdS =»— Kt57>y ^SB 
^JSr, #^ffi^ij##l l^r^l 2^-To 
[0 0 6 3] 

^ Ap PC co^# 
< 1 >ppcC£>Etf# 

mm&*%ieL&T>KA<D&*teh lt^v^ atccus 
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6mX*>%mz.&V\ Jfefeft©NA*1!ll»bfc. Sfe^frDNA 
<fc «9. ppc*DNABWt*:*#«bfco 

;^5*A {C*5 V NT itfcl £ ^CoTV^ Sa^lJ (0' Regan, 
M. , etal., Gene. 77, 237-251 (1989)) ^SCLtP 
EPC«r3-K^*l&3.3kb<0««SrJeffli--<<, 

^ 23merCO^/&D NA^V^fc Q DNA©^«OTCRS 

[0 0 6 4] mmZtlit1to3 3 0 0 b p«HMmWtSr 10 

9ffibfc»0rtf*r^fc:J:0flMU ftyWMfSall 
*Bif(ti310 CT^Lt 0 ppcfcGHPC^n-VffcjB 
*-t;itepHSG399£;Bv^c <> pHSG399£&JEBgtMfiSalI 

NA^t^tfco r<D^^br^#bfcATCC13869 

[0 0 6 5 J < 2>ppcit^i:lysC^ , n^— ^-i<^ 

_h|EC0 £ ?\Z. bT#t>4xfcpPCFS:ffi||fi»*DraI (^?gi£ 20 

TMMrU PEP C#itfc^tf>Ji«t#tJ 1 5 0 
b p©DNA«fr>ifcBiJK*bfcfL SE^Lt, 
^ KpPCFds€r#fc. pPCFdsSrIMKBWSall 

mmmm «JWfffi€r¥»*«i^bfc. 

*«kttDNA Blunting kit &JB£ (ttc) £D fcfflV\ 

-^tf^^^^ Kp399AKYBS:$!jRS^^ApaLlS.t5PstI (V^ 

ffiifcW&5fc«Mfcbfc. #P)^2o^DNA^H 30 
«V^©WJttt, Brevi. -ori £ lysC<D:7*n*--*-gjJ# 
£r^A/-T?l^5<> ^ODNAlr^i; JiiS^pPCFdsSrSall"? 
W»f«¥»5j£iSKbbfclWJti:«r* DNA^^aV 
h <^iB3t Oft) m *JflV*T3WiFbfc. 
[0 0 6 7] ^^y-^g^t^DNASr, 
tr^^^y »>A • 7^ f^T — * >-^AATCC13869^m 
ft^^^tt (te**>, ttW¥2-20779Hf-45tf» ICT3IA 

-fy^X KDNASrlHlJKU EcoRI-C13#r U lysC^n 40 

KSrflfcfibfco KSrpAKPFdst^bTto p 

AKPFds««S©iagSrH4lC^. WTs ^CDlysCT'n ^ 
bfcppc*:. r«&$lj3&m3!ppcj fcV^ 

[0068] < 3 >»^S!i«»aSippcO^<^ * <£> 

±iBTtf§e>frfc»£S!K#3fflppcS\ Brevi. -oriJ£W 
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AKSSV^Tlfcfcii: &oTV*&lysC0>#GKG?ll (Molecula 
r Microbiology (1991) 5 (5), 1197-1204, Mol. Gen. Genet. 
(1990) 224, 317-324gWRD UT^ bfclysC^n 

*-*~Uftlz.MfcirZ>*V ^XfU*^ K (ga?fJ#-^ 

I 7) , fttfa y^^y >7 A • i//k^5^^JC*5VN 
TgBai &oTl^5ppcCDgB^J (0' Regan, M. , et al. , 
Gene, 77, 237-251 (1989)) bT^bfcppcfB 

matters*- y * k i 8 ) &m 

v^ c £frfc©:/9>f^-tt/»&ffii*#^ppcfc^ 
trifo3 150bp©Wmilt6w4:m, 
HfcDNAW^- 0^^$iJ RBNKKpnl J: o T-SJWe # 5 

[00693 m£mft&mm>T>c&=* y *$uNDB3!*m 

ci— ^v^^— pVK7SrfflV^ 0 P VK7hfc, 
^TcO<tp(^bT. E. coli/8^* — ~e&5pHSG299 
(Km* ; Takeshi ta, S. etal. , Gene, 61, 63-74, (198 

^y7 , r^5'^^7^>; K-efc6pAM330$r^-r-5r 
fcl!lJ:-0»»bfc. pHSG299€r-«0f§I»f#*-C«>5Ava 

II (^?g^ (#0 £t) |!l-C*W»U T4DNA^^7 
— tffcT^^^bbfcO*,, HindHI (^fgi£ («c) 
®!) HlT£J0rU T4DNA^M7-fWM 
tebfcpAM330£g^bfCo pHSG299^*f-r^pAM330(Dff 
A^rRjtC^t). 4^tfc2ti©7 , 7^5 K£pVK6. P V 
K7i^b, pVK7S:£^T<D|l»^^V^fc 0 pVK7^> E. c 
oli&t^/Wtf/^^y • 7? h77 — J\<D 

/v^/v^n-^^^^ htlacZ' S:^bTV^5 <> 
pVK6^t5pVK7<Z)^^Oa^m^® 5 ^^*T 0 

[0070] «trfa©pcRiij:oTi««**tfc»feai«» 

3iS!ppcfc^tf*&3 1 5 0 bp©^^ T#*-*V 

{z.XWm^tc 0 r©DNA^^, «IR#*KpnIK:TiW 
^TbfcpVK7t^bfc 0 rcr>^7^^ K^rpPwm^^b 
fc 0 pPwmffiHgOiaSSrEl 6 \Z.7jk*t 0 
[00 7 1] 

K^^^MMlysC^OTrevi.-ori^^-r^^^^ ^ K 
p399AK9Bi: > lysASr^'TST'^^ 5 Kp299LYSA<t 9 „ ^ 
M^lysC. lysA*5i:U?=i y ^SMWM©a»|jBjgS:*-rs 
^7^5 KSrfWbfc. p299LYSASr^JRS^BaiDHI (^ 
*gig(#)®D tKpnl (^fg^(^)Si) -C^O^rbfe^, ^ 
»*«Kfcbfc. 3P»*^bf4DNA Blunting kit (^/Si^ 

(^) ®i) Sr^V>. ^ tLltlf& \Z. Tff ^ o -<D 
DNAfr^Sr, p399AK9BSrSalI-e^0»fbfc^3f^Wl: 
bfct>^>i:^b^o IHT, ^SlysC^lysAS: 
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§S*U pCLir^LfCo vCL<DftmMn&m 7 &ftMVtc 0 ^<D7y*% K£pDPSB£ift£b*: e pDPSB 

[0072] (Km-) (ommmnzm s tc^i% 

[Jfc&flll] /^Wr!i *A • h^r — ^ > I0 0 7 5 I < 2 >/l/t/^fy ^A'7^h77- 

^AdapA, dapB, ddh<D&# ^ >^ AdapB^^JtWtbSr^i-S^^ 5 KOfjF 

lysC, lysA&tfppc^WcOL- V 9 J>£&ft3kfcfrkl, % 

Xs dapA (v?t KP^l^n y y^y^-fifef ) , /l/^fP VJ» • ^ h :7 r - t< ^£4fcATCC 

dapB (i?t KDi?f =« y yg| W^-fl^) , dd 13869»€rJfefeft:DNA©ft4-«:iUTffiV^ ATCC138 

h (i?T ^f^!J >Slrt Ka^t-fSfef) Sr. 69^«t t> fffftfcfl£v\ Jfefe#DNA«rW*lbfc. 2fc&#DNA 
WTO,t5iat$l#Lfco 10 ±9PCR^J:i?dapB«r^tfDNA»f^*i9«bfc. *BHg 

[0073] < i >^wtr^^7 i y »?a . ^ h7r- icJSv^DNAr/^-f ^—\tzfu\fy<^^v ?j±> y? h 

^^-^AdapA^^^tLSr^i-S^X* K©f£ 7 r — ^ V* At^d3V^T|S*P h ftoTV>«5BB#l (Journa 

ill 1 of Bacteriology 175(9), 2743-2749 (1993) ##0 Sr 

^WtT^^yy »7A . y? h^r-^^^A^mTCC SiatDDPR^a- K-T5l&2.0kb<O««Sr*B«i- 
13869#£&&#DNACDffc^#£ bTjflV^fc. ATCC138 , E^iJ«<OE^J#-§-2 1W2 2 Kl|E«©4fiffl3*!! 

69t*«fc«?S*fe^V\ JfefefrDNASr^bfco IfcfefrDNA £^-£#*23n*r<DDN A^>t £^/£b/c 0 DN AO 

J:DPCRfcJ:i?dapA*-&tfDNA»f^SrJi«U*:. *#*S ^XOTCRRjC&tt, H2fe#J 1 t Otitic bTfTofco *i 

fcfliV\fcDNA;/^>f-?— n^»*s*?TV J* • ^/V* *g$*tfc2 0 0 1 b p 4>&&?0rJi-a>^ ^-ffcJB^ 

5#Al£:fcV*T|Efct#o-CV^Ha#l (Nucleic Acids ^-IcfipCR-Script (Invitrogen*t®l) *t*@b 
Research 18(21), 6421 (1990), EMBL accession No. X5 20 &dapB0Mt £©$fcbfc 0 r. ©iC bTpCR-Scriptfc;/ W 

3993#$D ^S(IttDDPSS:3^ K*t* 3 *&1. 5kb<Z> tf^^^P • 7^ h 7 7 — * Is? 9 Jgfg 

. SE*«*©IE*U##1 9&tf2 OKIE £*tfcdapB#r>t 2 0 0 1 b p©^^^7^^ KSr 

^O^Ba^lSr#r6#^23mer<DDNASr^Ufco f^Hbfc. £<D«lfcbT]ft»bfcATCC13869**tDdapB 
DNA^ltKMli, ^Jfeflll if^ei(CUTtT K£pCRDAPBt#£b*: 0 E. coliJMlO 

otc 0 fcfflSJtfc 1 4 1 1 b p ©aH5-?0r#©* P — V 9^^pC^APB^^ALT#f>n^^®e^AJ13107^ 

itm<D-<^^— (ClipCRlOOO (Invitrogen^Ua ; Bio/Tec fit, 1 9 95^5^ 26 0<t *? a§?Sg3&£X3fc&flfK£ 

hnology 9, 657-663 (1991)#J8) SrfflV\ igfigb/Hdap i&X^Xlfc&flWOTf (if#^3 0 5 B*a£4feJ& 

A^rtf £ mm bfc e DNAtf>88&ttDNA9 >f a y O < fc£ T S 1 # 3 -i§-) t;:g:f6#-*§-FERM BP-5114^ 

ofcio -cO^^LTpCRlOOOiC^V-tf^^^i; ?A • y 30 £<, 

* h7r-^ ^P&tte&fcXVmmZtlltdapAmKl 4 [0 0 7 6 J HJ^ pCRDAPB^EcoRVtSphl^ijOBrTS^ 

lib pco^^tvfc^^^ KfcflsJilbfc. ro^c IcfcO, DDPR^ffcitft^Sr^frl 101b pO^Sr 

LT^#LfcATCC13869*^cOdapASr^r-r^^7^^ K fflfflbfc. £©0rtf«r, pHSG399§:HincII*5<fc WphlK 

£pCRDAPA£#£bfc e T«JW bfcfeOfcjgjfebfc^^ ^ KtfWLfc. 

[ 0 0 7 4 ] E. coliJM109#(CpCRDAPA&2gAbT#f> ffr$ bfc;/^;* 5 K$rp399DPR£ifcfc Lfc. 
ttfe^M^^AJ13106^»i, 1 9 9 5^5^ 26H<t [0 077] Lfcp399DPR(CBrevi. -ori^^Ab, 

^3 0 5 0*i^j|o<^I-Tll#3t) $ K^lt pHK4^JRB^KpnI 0») 

^st»#FERH BP-5ii3<ogf»#-e. at) i-T^^fb> ®mm&¥m*mk viz. 

lZ.&<5£m&&t££tLX\^Z> 0 YEW LfcpCRDAPA^Brev 40 I^DNA Blunting kit (^fgit («) 1^) SrfflV\ 

i.-oriSragAU = y ^S«B9*"eg#««priB<edapA Hfc*«fe^TfT*ofc. P ^iMfc«F*Ba 

Sr^Lfc^^^5 K«rf^«bfc. pHK4«rffillSffMpnI mHiy>^7- (^SJt «*) fi) SrSBRU P HK4«tt)Bre 

^OTamHI (^fgjf (^fe) $D ^T§J»fb, -gl^f®^^ vi. -ori^ODNA^SrBamHlcD^.^J: -5^0^<t o T 
mmmtl,tc 0 ¥-ffijfcffi4ktemA Blunting kit (Sfgit 9 ffi£n<543l&^ bfc 0 ^(O^y X 5 KSrBamHIl^ £ 

(**) 9t) $r^V\ $ tLtcJjm^Xftte o /c 0 sp» 9i2J0rU ^by t cBrevi.-oriDNA^r>t$:f^b<BaiiiHI^T 

^ib^, yvK^^Smaiy v*- (^at (#o ^bfcpsggDPRi^^b, =y^S!ilfflffi^-ee#ii» 

©) Sr^Kb, pHK4«t 9Brevi.-ori^ODNA»f>tSrSma ^IIB-Cd^odapBSr^tf^7^ 5 K4rf^Kb^ 0 f^lSbfc 

l<Dtt£%Wm^£<>XtyVm&fr&1&&& l Lfr 0 r ^7^5 KSrpDPRBir^bfeo pDPRB^^O^SrEI 9 

«)^7^ 5 KSrSmallCfc *)^3frb, ^bfcBrevi. -oriDN tc^i" 0 

A^f>tSrl^b<SmaI^T^b^:pCRDAPAtc:^b, ^ y 50 [00 7 8] <3>7*l/^/^fy !>A • 7^ h7r- 
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m 

ddhfc^l*, ny^fy^ ^^^^7^ (Cor 
ynebacterium glut ami cum) (OddhS'feT'O^E^JCDp? ^ U 
tf*^KK!#l (Ishino, S. et al. . Nucleic Acids Res., 
15, 3917 (1987)) tctfsjfcbfc 2 y =**^ 

V^K^^-v- (Sa?iJ#-^2 3, 2 4) §rfflV^cP 

cRfeiai;), ^wtr^^y** h^y-t^ 

ATCC13869 (Djfe&frPNAa^ddh3t^Srii*Si- 
^Itiaotfc #feftfci*«DNAWtf«:EcoT22 
I^AvaI-C^0fb > 5fc*Bfc¥?IMbLfcfK pMW119<DSmaI 

[0 0 7 9] pDDHSrSall^EcoRIlCTiiaigrU ¥ 

»5f5«frfkb/t«, #^>^^^SmaI-e^0^fbfcpUC18 
iJ&ISLfco - 5 br#e>4xfc>^7^5 K£rpUC18DDH£ 
P UC18DDH^Brevi.-oriSr^AL, 

Lfco pHK4Srffi|ffi»*KpnI < Rt^BamHI*C^3»fb, iiOEr® 
«r¥*&;fc«IKISbfc. ¥»5f^fcttDNA Blunting kit (^ 
(#0 S^) fcjfll\ flte£*tfc#»ICTfrfcofc 0 

y^b^Pstiy^*- (^igii 

Oft) 91) £&^U P HSG299(DPstI^^|fAbfc e 
10<t 5(CbT^bfc^"^^5: K£pPK4£ifr£ bfc. 
ifclc, P UC18DDH£XbaItKpnITMiO#rU ^Cfcddh»f>t 
«rKpnIiXbaI-t?«I»fL&pPK4Kia8RUfco ^©i^a 

tp^?*5 K*ftRU r<D^7^5 KSrpPK4Di:^ 
bfc. P PK4D«^<DiamSr0 1 Otc^fc 
[0 0 8 0] 

[JttBEM2] £JI91yflCfc« dapA. dapBXISddhi; £0f 

< 1 >«*ffllysC&tMapASrfN:»o^9^ 5 K<DfEW 
dapASr^Ti-S^7^5 KpCRDAPA£^SUysORT*Brev 
i.-ari*^rr«^^5 Kp399AK9B J; 9 , SBJISlysC* 
dapAiSitfay^^K^^Kfi^LSr^r-t-S^^? K 
^mvtio p399AK9B&SalIfc:T^^W!*b/£fK ¥tt 

£JfiflsU EcoRiy >*—&&&-rz>&iz£*>sau&®. 

tc^9x$ K£p399AK9BSB£#£bfc 0 P 399AK9BSESrEc 
oRIicT^^-TS- £ J:oT^S!lysCi:Brevi. -o 

^ V hSrpCRDAPASrEcoRHCT§J^fbfc^<©^3gi^bfCo 
#e>tb^c^^^^ K pCRCAB h b 7c c :©^7^^ 

me. coiit = y^a!J»BMff"cg#f|iW[^riB-e, a>o 

**K:*^-f->^WttSrft^-U &&S!lysCi:dapA& 
$fr£&nVX\,^Z>7'7X* b*Xh2> 0 pCRCAB<Df£$fflH 

£ia 1 1 t^-To 

[00 8 1] < 2 >^^lysC < RU?dapBSr#H:^o^7 
^^lysC^-re^7^^ Kp399AK9irdapBSr^-T2> 



22 



?7*K Kp399DPR<fc t>, S5»S!lysC, dapB^tf^^ 
*5 KSrf^SUbfcc p399DPR$rEcoRV^Sphir§3»fi-Sr 
^{d<tO> DDPRO^itat^^tf 1 10 1b p<DBi>t 
Srttmbfco r<OW>tSr, p399AK9SrSalI-C§)»fb/t« 

SSlysCfcdapBSr«W«Po^^5 KfeffiKUfc. 
:/ 7 * 5 K 3rp399AKDDPR t ^ b tz 0 
[0 0 8 2] m^-. #<b^cp399AKDPRtCBrevi.-ori<£: 
^Abfc 0 Brevi.-ori^tp^^^^ KpHK4«rfgJP£g*^ 
10 Kpnl (Sigig (ft) §2!) KTijOBffU ^^tffiSr^m^ 
^bfc e ¥»5MSWfcf4DNA Blunting kit (£*gj£ (80 

®. y ^BMb**BainHi y mm& m) m> & 

g&fcU pHK4<t «9Brevi.-ori^5^<DDNA^r>i-$:BamHI(D^ 

*5 KfcBamHIfc:J;!!>$HWU £bfc:Brevi.-oriDNA#T>t 
3r W\ b < BamHI tc T#l#r b ^cp399AKDDPRfC^^ b , => y 
^#fB|g + T? i RTIBT?^o^MSilysC*5 <t t^dapB 

*^tr7?*X K«:f^«U pCBi^ bfc c pCBOffif^ 
20 ©iflSSrHl 2|n*-r. 

[0 0 8 3] < 3 >ae»SlysCAWdhSr«N:»o^7 
* $ KO« 

ddh^tf^^^^ KpUC18DDHt^MlysC^OTrevi.- 
ori$r^-r^^7^5 Kp399AK9BJ:«9, £M»ysC, ddh 

^b7c 0 P UC18DDH>Sr^J[I5^^EcoRI (S?S5t (^fe) 9D 

{ctsjBtu ^»*Wbb, ro^tcsaii^y y 

— SrSSttU EcoRIfiPtfc«rSalIiaHttlJ:**b7t. ^(D7* 
K^SalI"C^]»fb, ddh^tfDNA^f>ft^^# 

30 b^: 0 

[0 0 8 4] p399AK9BSr$iJPS^SalI-e-gnffb, 
JtlEddh^tpDNAWf^-tfiWbfc. :5Lt, ^ 
SllysC, ddh^t^Brevi.-ori^^b, 

^mm^mt^y^^ K*f»u pCD^^b^o P 

[00 8 5] 

[Hffi^J 5 ] b - y v^^^it^^tf ^ 

40 JilBOJ: 5»-bTfm$tLfeL-y i^^MjA3t«HF-fr 
Kp399AK9B (Cm 1 ) , pLYSAB (Cnf) „ pP 
wm (Km r ) , pCRCAB (Knf) , pCB (Cm r ) . pCD (Cm r ) , 
pCL (Cm 1 ) Sr^Wtf^^^y !>A . 7^ h77^^ 
^L-y^>4iiTi)5AJ 1 1 082 (NRRL 
B - 1 1 4 7 0) ^^AbTto A J 1 1 0 8 2#chfc, A 

(^*^>, #ig^2-207791^^) ^.fco 
50 Sr^-r^^7^5 KSr^AbTt^liS/ig/mKO^cr^ 
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[00 8 6] #^*:7f^if£&#<£> p ^ x ^^lys» 
tflysA;$S*i3&£ixfc#c (AJ11082/pCL) iCpPwm (Km T ) £ 
^ALt, ^HSUysC, lysA&tfppctf>3##ii3<&£*L 
fc^ (AJ11082/pCL/pPwm) 7£@i|g&#tf>ii*R 
te N 5 m g/ml(D ^ P 7 A 7 3: ^ 3 i: 2 5 m g/ml©^7 

[0 0 8 7] 

[H»tJ6] L-y v>>-CD§&i£ 

5 -vmn vtc&Mmm&fr& L-y 5? v^^js 

\ZLXmmU *OL-!I^4gj8Srff«lt L-y 

[0 0 8 8] [L-y^v£MM0 »/Vv")^W 
^OTEfifc^ (1L^) Sr»»U KOHfpH8. 0 
HHKL 1 1 STC-Cl 5«Lfc^ BUtzittJRfttf 



* [0 0 8 9] 

(NH<) ,SO« 
KH 8 P04 
Mg SO« • 7H 2 0 

F e S O4 
MnSO, 



24 

100 g 
55 g 
1 g 
1 g 
500 Mg 
2000 nz 
0.01 g 
0.01 g 

5-mg 
30 ml 
50 g 



7H a O 
7H a O 
10 ^nfyj^ K 

[009 0] ±fE»J5fc©«Pffll»c« 
SrttBU 31.5t:jcr^«fiWf**lTofc 0 «i4 0 

lysCtt*»SllysCSr*i-o 
[0 0 9 1] 
U£i] 





mmmm 40, 7 2 $ 












ft(g/L) 






40l$R|fe 


72S£fffl^ 


AJ11082 




22.0 


29.8 


AJ11082/p399AK9B 


lysC 


16.8 


34.5 


AJ11082/pLYSAB 


lysA 


19.8 


32.5 


AJ11082/'pPwm 


ppc 


20.7 


28.9 


AJ11082/pCRCAB 


lysC*, dapA 


19.7 


36.5 


AJ11082/pCB 


lysC, dapB 


23.3 


35.0 


AJ11082/pCD 


lys(T, ddh 


15.0 


27.0 


AJ11082/pCL 


lysCT, lysA 


24.0 


44.0 


AJ11082/pCL/pPwm 


lysC, lysA, ppc 


25.0 


45.2 



[0 0 9 2] ^ Ji^TF-fX 0 \^ ^^lysC, lysAXte 
pj>c&m&xm&^it&&, RTfi&mMlysCk* dapAX 

mm 7 2 ttmmcn L-y i?*±m&ttM&x v t>#v> 
'j>K<s irtj:t>*>tmfflmmz*stfz l- v i?>&mm 40 

[0 0 9 3] lysCrtlysASrjjfl^^Tlt§aU 



t5ppc<7> zmm&zthtz.mx\*. L-y i^^^stt^ 

[0094] 

^tkmm&v l - y ^ mm &fa±£ j &z>z.ttfx 

[0 0 9 5] 

gS*ij<0;g;* : 23 

wm<om : 



1BW<0«BI : ^DNA 
TV^-fe^^:N0 



(14) 10-165180 
25 26 
TCGCGAAGTA GCACCTGTCA CTT 23 
[0 0 9 61 ffi#J#-^ : 2 * hsKni*— : 



ACGGAATTCA ATCTTACGGC C 21 
[00 9 71 BB#I#-Jf- : 3 &SB#ltf>ffi® : GenomicDNA 



gB^iJ^^r^ : 1643 

gB?iJ<0§J : ftR : 7* W ^ ^T!l^-7n77^^A(Brevibacterium la 



10 ctofennentum) 

h#ni?- : [MR $K : ATCC 13869 

mm 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 60 

TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 

GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 

GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAGGTGG CCCTGGTCGT ACAGAAATAT 240 

GGCGGTTCCT CGCTTGAGAG TGCGGAACGC ATTAGAAACG TCGCTGAACG GATCGTTGCC 300 

ACCAAGAAGG CTGGAAATGA TGTCGTGGTT GTCTGCTCCG CAATGGGAGA CACCACGGAT 360 

GAACTTCTAG AACTTGCAGC GGCAGTGAAT CCCGTTCCGC CAGCTCGTGA AATGGATATG 420 

CTCCTGACTG CTGGTGAGCG TATTTCTAAC GCTCTCGTCG CCATGGCTAT TGAGTCCCTT 480 

GGCGCAGAAG CTCAATCTTT CACTGGCTCT CAGGCTGGTG TGCTCACCAC CGAGCGCCAC 540 

GGAAACGCAC GCATTGTTGA CGTCACACCG GGTCGTGTGC GTGAAGCACT CGATGAGGGC 600 

AAGATCTGCA TTGTTGCTGG TTTTCAGGGT GTTAATAAAG AAACCCGCGA TGTCACCACG 660 

TTGGGTCGTG GTGGTTCTGA CACCACTGCA GTTGCGTTGG CAGCTGCTTT GAACGCTGAT 720 

GTGTGTGAGA TTTACTCGGA CGTTGACGGT GTGTATACCG CTGACCCGCG CATCGTTCCT 780 

AATGCACAGA AGCTGGAAAA GCTCAGCTTC GAAGAAATGC TGGAACTTGC TGCTGTTGGC 840 

TCCAAGATTT TGGTGCTGCG CAGTGTTGAA TACGCTCGTG CATTCAATGT GCCACTTCGC 900 

GTACGCTCGT CTTATAGTAA TGATCCCGGC ACTTTGATTG CCGGCTCTAT GGAGGATATT 960 

CCTGTGGAAG AAGCAGTCCT TACCGGTGTC GCAACCGACA AGTCCGAAGC CAAAGTAACC 1020 

GTTCTGGGTA TTTCCGATAA GCCAGGCGAG GCTGCCAAGG TTTTCCGTGC GTTGGCTGAT 1080 

GCAGAAATCA ACATTGACAT GGTTCTGCAG AACGTCTCCT CTGTGGAAGA CGGCACCACC 1140 

GACATCACGT TCACCTGCCC TCGCGCTGAC GGACGCCGTG CGATGGAGAT CTTGAAGAAG 1200 

CTTCAGGTTC AGGGCAACTG GACCAATGTG CTTTACGACG ACCAGGTCGG CAAAGTCTCC 1260 

CTCGTGGGTG CTGGCATGAA GTCTCACCCA GGTGTTACCG CAGAGTTCAT GGAAGCTCTG 1320 

CGCGATGTCA ACGTGAACAT CGAATTGATT TCCACCTCTG AGATCCGCAT TTCCGTGCTG 1380 

ATCCGTGAAG ATGATCTGGA TGCTGCTGCA CGTGCATTGC ATGAGCAGTT CCAGCTGGGC 1440 

GGCGAAGACG AAGCCGTCGT TTATGCAGGC ACCGGACGCT AAAGTTTTAA AGGAGTAGTT 1500 

TTACAATGAC CACCATCGCA GTTGTTGGTG CAACCGGCCA GGTCGGCCAG GTTATGCGCA 1560 

CCCTTTTGGA AGAGCGCAAT TTCCCAGCTG ACACTGTTCG TTTCTTTGCT TCCCCGCGTT 1620 

CCGCAGGCCG TAAGATTGAA TTC 1643 
[00981 : 4 ' r W a* *7W'm7r-JW(Brevibacteriuin la 
gS#!<D;g£ : 1643 ctofermentum) 

um<om • mm ■ atcc 13869 

h # ci : mmvt, ■ cds 

fS,m<omm ' GenomicDNA : 217. . 1482 

★ 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 60 

TGTTTATTGG AACGCATCCC AGTGGCTGAG AHECATCCGC TAAAGCCCCA GGAACCCTGT 120 



(15) $rffl¥ 10-165180 

27 28 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAG GTG GCC CTG GTC GTA CAG 234 

Met Ala Leu Val Val Gin 
1 5 

AAA TAT GGC GGT TCC TCG CTT GAG ACT GCG GAA CGC ATT AGA AAC GTC 282 
Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala Glu Arg He Arg Asn Val 

10 15 20 

GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT GGA AAT GAT GTC GTG GTT 330 
Ala Glu Arg He Val Ala Thr Lys Lys Ala Gly Asn Asp Val Val Val 

25 30 35 

GTC TGC TCC GCA ATG GGA GAC ACC ACG GAT GAA CTT CTA GAA CTT GCA 378 
Val Cys Ser Ala Met Gly Asp Thr Thr Asp Glu Leu Leu Glu Leu Ala 

40 45 50 

GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT GAA ATG GAT ATG CTC CTG 426 
Ala Ala Val Asn Pro Val Pro Pro Ala Arg Glu Met Asp Met Leu Leu 
55 60 65 70 

ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC GTC GCC ATG GCT ATT GAG 474 
Thr Ala Gly Glu Arg He Ser Asn Ala Leu Val Ala Met Ala lie Glu 

75 80 85 

TCC CTT GGC GCA GAA GCT CAA TCT TTC ACT GGC TCT CAG GCT GGT GTG 522 
Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr Gly Ser Gin Ala Gly Val 

90 95 100 

CTC ACC ACC GAG CGC CAC GGA AAC GCA CGC ATT GTT GAC GTC ACA CCG 570 
Leu Thr Thr Glu Arg His Gly Asn Ala Arg He Val Asp Val Thr Pro 

105 110 115 

GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC AAG ATC TGC ATT GTT GCT 618 
Gly Arg Val Arg Glu Ala Leu Asp Glu Gly Lys He Cys He Val Ala 

120 125 130 

GGT TTT CAG GGT GTT AAT AAA GAA ACC CGC GAT GTC ACC ACG TTG GGT 666 
Gly Phe Gin Gly Val Asn Lys Glu Thr Arg Asp Val Thr Thr Leu Gly 
135 140 145 150 

CGT GGT GGT TCT GAC ACC ACT GCA GTT GCG TTG GCA GCT GCT TTG AAC 714 
Arg Gly Gly Ser Asp Thr Thr Ala Val Ala Leu Ala Ala Ala Leu Asn 

155 160 165 

GCT GAT GTG TGT GAG ATT TAC TCG GAC GTT GAC GGT GTG TAT ACC GCT 762 
Ala Asp Val Cys Glu He Tyr Ser Asp Val Asp Gly Val Tyr Thr Ala 

170 175 180 

GAC CCG CGC ATC GTT CCT AAT GCA CAG AAG CTG GAA AAG CTC AGC TTC 810 
Asp Pro Arg He Val Pro Asn Ala Gin Lys Leu Glu Lys Leu Ser Phe 

185 190 195 

GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC TCC AAG ATT TTG GTG CTG 858 
Glu Glu Met Leu Glu Leu Ala Ala Val Gly Ser Lys He Leu Val Leu 

200 205 210 

CGC ACT GTT GAA TAC GCT CGT GCA TTC AAT GTG CCA CTT CGC GTA CGC 906 
Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn Val Pro Leu Arg Val Arg 
215 220 225 230 

TCG TCT TAT AGT AAT GAT CCC GGC ACT TTG ATT GCC GGC TCT ATG GAG 954 
Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu He Ala Gly Ser Met Glu 

235 240 245 

GAT ATT CCT GTG GAA GAA GCA GTC CT5D ACC GGT GTC GCA ACC GAC AAG 1002 



(16) #H8¥1 0-1 6 5 1 8 0 

29 30 
Asp lie Pro Val Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp Lys 

250 255 260 

TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT TCC GAT AAG CCA GGC GAG 1050 
Ser Glu Ala Lys Val Thr Val Leu Gly He Ser Asp Lys Pro Gly Glu 

265 270 275 

GCT GCC AAG GTT TTC CGT GCG TTG GCT GAT GCA GAA ATC AAC ATT GAC 1098 
Ala Ala Lys Val Phe Arg Ala Leu Ala Asp Ala Glu He Asn He Asp 

280 285 290 

ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA GAC GGC ACC ACC GAC ATC 1146 
Met Val Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp lie 
295 300 305 310 

ACG TTC ACC TGC CCT CGC GCT GAC GGA CGC CGT GCG ATG GAG ATC TTG 1194 
Thr Phe Thr Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu He Leu 

315 320 325 

AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC AAT GTG CTT TAC GAC GAC 1242 
Lys Lys Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp 

330 335 340 

CAG GTC GGC AAA GTC TCC CTC GTG GGT GCT GGC ATG AAG TCT CAC CCA 1290 
Gin Val Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro 

345 350 355 

GGT GTT ACC GCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC 1338 
Gly Val Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn 

360 365 370 

ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT 1386 
He Glu Leu He Ser Thr Ser Glu He Arg He Ser Val Leu He Arg 
375 380 385 390 

GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA TTG CAT GAG CAG TTC CAG 1434 
Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin 

395 400 405 

CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC TAA 1482 
Leu Gly Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 

410 415 420 

AGTTTTAAAG GAGTAGTTTT ACAATGACCA CCATCGCAGT TGTTGGTGCA ACCGGCCAGG 1542 
TCGGCCAGGT TATGCGCACC CTTTTGGAAG AGCGCAATTT CCCAGCTGAC ACTGTTCGTT 1602 
TCTTTGCTTC CCCGCGTTCC GCAGGCCGTA AGATTGAATT C 1643 
[0 0 9 9] m&m-B- • 5 * h^P^- : 

m&Ho&z : 421 mm<owm • 9 >'<?r 

Met Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Glu Arg He Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 

20 25 30 

Gly Asn Asp Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala He Glu Ser Leu GE0 Ala Glu Ala Gin Ser Phe Thr 



(17) 



#BB¥l 0-165180 



31 



32 



85 



90 



95 



Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

180 185 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

195 200 205 

Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

210 215 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

245 250 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

260 265 270 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

275 280 285 

Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

290 295 300 

Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Ala Asp Gly Arg 
305 310 315 320 

Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

325 330 335 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

340 345 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

355 360 365 

Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu Tie Arg 

370 375 380 

He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

Ala Gly Thr Gly Arg 



420 



[0100] gE?iJ#-5§- : 6 
ffi^MDSS : 1643 

mmm : mm 

&M<Dmm : GenomicDNA 



*50 



: / H:*A*^f!l^-7n77-^n(Brevibacterium la 
ctofermentum) 

: ATCC 13869 

^mSr^^-rfS-^ : CDS 
fi&tiLU : 964. . 1482 



08) ^i¥l0-165180 
33 34 

TCGCGAAGTA GCACCTGTCA CTTTTGTCTC AAATATTAAA TCGAATATCA ATATACGGTC 60 
TGTTTATTGG AACGCATCCC AGTGGCTGAG ACGCATCCGC TAAAGCCCCA GGAACCCTGT 120 
GCAGAAAGAA AACACTCCTC TGGCTAGGTA GACACAGTTT ATAAAGGTAG AGTTGAGCGG 180 
GTAACTGTCA GCACGTAGAT CGAAAGGTGC ACAAAGGTGG CCCTGGTCGT ACAGAAATAT 240 
GGCGGTTCCT CGCTTGAGAG TGCGGAACGC ATTAGAAACG TCGCTGAACG GATCGTTGCC 300 
ACCAAGAAGG CTGGAAATGA TGTCGTGGTT GTCTGCTCCG CAATGGGAGA CACCACGGAT 360 
GAACTTCTAG AACTTGCAGC GGCAGTGAAT CCCGTTCCGC CAGCTCGTGA AATGGATATG 420 
CTCCTGACTG CTGGTGAGCG TATTTCTAAC GCTCTCGTCG CCATGGCTAT TGAGTCCCTT 480 
GGCGCAGAAG CTCAATCTTT CACTGGCTCT CAGGCTGGTG TGCTCACCAC CGAGCGCCAC 540 
GGAAACGCAC GCATTGTTGA CGTCACACCG GGTCGTGTGC GTGAAGCACT CGATGAGGGC 600 
AAGATCTGCA TTGTTGCTGG TTTTCAGGGT GTTAATAAAG AAACCCGCGA TGTCACCACG 660 
TTGGGTCGTG GTGGTTCTGA CACCACTGCA GTTGCGTTGG CAGCTGCTTT GAACGCTGAT 720 
GTGTGTGAGA TTTACTCGGA CGTTGACGGT GTGTATACCG CTGACCCGCG CATCGTTCCT 780 
AATGCACAGA AGCTGGAAAA GCTCAGCTTC GAAGAAATGC TGGAACTTGC TGCTGTTGGC 840 
TCCAAGATTT TGGTGCTGCG CAGTGTTGAA TACGCTCGTG CATTCAATGT GCCACTTCGC 900 
GTACGCTCGT CTTATAGTAA TGATCCCGGC ACTTTGATTG CCGGCTCTAT GGAGGATATT 960 
CCT GTG GAA GAA GCA GTC CTT ACC GGT GTC GCA ACC GAC AAG TCC GAA 1008 
Met Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp Lys Ser Glu 
15 10 15 

GCC AAA GTA ACC GTT CTG GGT ATT TCC GAT AAG CCA GGC GAG GCT GCC 1056 
Ala Lys Val Thr Val Leu Gly He Ser Asp Lys Pro Gly Glu Ala Ala 

20 25 30 

AAG GTT TTC CGT GCG TTG GCT GAT GCA GAA ATC AAC ATT GAC ATG GTT 1104 
Lys Val Phe Arg Ala Leu Ala Asp Ala Glu He Asn He Asp Met Val 

35 40 45 

CTG CAG AAC GTC TCC TCT GTG GAA GAC GGC ACC ACC GAC ATC ACG TTC 1152 
Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp He Thr Phe 

50 55 60 

ACC TGC CCT CGC GCT GAC GGA CGC CGT GCG ATG GAG ATC TTG AAG AAG 1200 
Thr Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu He Leu Lys Lys 

65 70 75 

CTT CAG GTT CAG GGC AAC TGG ACC AAT GTG CTT TAC GAC GAC CAG GTC 1248 
Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp Gin Val 
80 85 90 95 

GGC AAA GTC TCC CTC GTG GGT GCT GGC ATG AAG TCT CAC CCA GGT GTT 1296 
Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro Gly Val 

100 105 110 

ACC GCA GAG TTC ATG GAA GCT CTG CGC GAT GTC AAC GTG AAC ATC GAA 1344 
Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn He Glu 

115 120 125 

TTG ATT TCC ACC TCT GAG ATC CGC ATT TCC GTG CTG ATC CGT GAA GAT 1392 
Leu He Ser Thr Ser Glu He Arg He Ser Val Leu He Arg Glu Asp 

130 135 140 

GAT CTG GAT GCT GCT GCA OCT GCA TTG CAT GAG CAG TTC CAG CTG GGC 1440 
Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin Leu Gly 

145 150 155 

GGC GAA GAC GAA GCC GTC GTT TAT GCA GGC ACC GGA CGC TAAAGTTTTAA 1490 
Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 
160 165 50 170 



1643 



(19) ^10-165180 
35 36 
AGGAGTAGTT TTACAATGAC CACCATCGCA GTTGTTGGTG CAACCGGCCA GGTCGGCCAG 1550 
GTTATGCGCA CCCTTTTGGA AGAGCGCAAT TTCCCAGCTG ACACTGTTCG TTTCTTTGCT 1610 
TCCCCGCGTT CCGCAGGCCG TAAGATTGAA TTC 
[0 10 1] 7 * : 

WSM<D&* : 172 WfiXDmm 

Met Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp Lys Ser Glu Ala 

15 10 15 

Lys Val Thr Val Leu Gly He Ser Asp Lys Pro Gly Glu Ala Ala Lys 

20 25 30 

Val Phe Arg Ala Leu Ala Asp Ala Glu He Asn He Asp Met Val Leu 

35 40 45 

Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp lie Thr Phe Thr 

50 55 60 

Cys Pro Arg Ala Asp Gly Arg Arg Ala Met Glu He Leu Lys Lys Leu 
65 70 75 80 

Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp Asp Gin Val Gly 

85 90 95 

Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His Pro Gly Val Thr 

100 105 HO 

Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val Asn He Glu Leu 

115 120 125 

He Ser Thr Ser Glu He Arg He Ser Val Leu He Arg Glu Asp Asp 

130 135 140 

Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe Gin Leu Gly Gly 



145 150 155 

Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 



160 



165 



[0102] mmt*-. 8 

BKW©£3 : 23 

mwm ■ mm 



GTGGAGCCGA CCATTCCGCG AGG 
[0103] BB#I## • 3 
UM<D&£ : 23 

&m<om : mm 



CCAAAACCGC CCTCCACGGC GAA 
[0104] ga^lJ#-^ = 10 
mm<D&£ : 3579 

mm<om ■ mm 



170 

mmowm • m<omwt ^dna 
nm<omm ■ 

T^^"t>'^:YES 



-frctofermentum) 

: ATCC 13869 



23 



23 



hatful— : 
&&1<DW& GenomicDNA 



m®L*&t>-r^ ■ CDS 
: 533. . 2182 

4*»*r**>'*1B-»l' : CDS 
: 2188. . 3522 



%M%* ' 7' Wrt *7!0A*5*h77-^/M(Brevibacterium la-fr 



50 



(20) 4S0B¥ 10-165180 

37 38 
GTGGAGCCGA CCATTCCGCG AGGCTGCACT GCAACGAGGT CGTAGTTTTG GTACATGGCT 60 
TCTGGCCAGT TCATGGATTG GCTGCCGAAG AAGCTATAGG CATCGCACCA GGGCCACCGA 120 
GTTACCGAAG ATGGTGCCGT GCTTTTCGCC TTGGGCAGGG ACCTTGACAA AGCCCACGCT 180 
GATATCGCCA AGTGAGGGAT CAGAATAGTG CATGGGCACG TCGATGCTGC CACATTGAGC 240 
GGAGGCAATA TCTACCTGAG GTGGGCATTC TTCCCAGCGG ATGTTTTCTT GCGCTGCTGC 300 
AGTGGGCATT GATACCAAAA AGGGGCTAAG CGCAGTCGAG GCGGCAAGAA CTGCTACTAC 360 
CCTTTTTATT GTCGAACGGG GCATTACGGC TCCAAGGACG TTTGTTTTCT GGGTCAGTTA 420 
CCCCAAAAAG CATATACAGA GACCAATGAT TTTTCATTAA AAAGGCAGGG ATTTGTTATA 480 
AGTATGGGTC GTATTCTGTG CGACGGGTGT ACCTCGGCTA GAATTTCTCC CC ATG 535 

Met 
1 

ACA CCA GCT GAT CTC GCA ACA TTG ATT AAA GAG ACC GCG GTA GAG GTT 583 
Thr Pro Ala Asp Leu Ala Thr Leu He Lys Glu Thr Ala Val Glu Val 

5 10 15 

TTG ACC TCC CGC GAG CTC GAT ACT TCT GTT CTT CCG GAG CAG GTA GTT 631 
Leu Thr Ser Arg Glu Leu Asp Thr Ser Val Leu Pro Glu Gin Val Val 

20 25 30 

GTG GAG CGT CCG CGT AAC CCA GAG CAC GGC GAT TAC GCC ACC AAC ATT 679 
Val Glu Arg Pro Arg Asn Pro Glu His Gly Asp Tyr Ala Thr Asn He 

35 40 45 

GCA TTG CAG GTG GCT AAA AAG GTC GGT CAG AAC CCT CGG GAT TTG GCT 727 
Ala Leu Gin Val Ala Lys Lys Val Gly Gin Asn Pro Arg Asp Leu Ala 
50 55 60 65 

ACC TGG CTG GCA GAG GCA TTG GCT GCA GAT GAC GCC ATT GAT TCT GCT . 775 
Thr Trp Leu Ala Glu Ala Leu Ala Ala Asp Asp Ala He Asp Ser Ala 

70 75 80 

GAA ATT GCT GGC CCA GGC TTT TTG AAC ATT CGC CTT GCT GCA GCA GCA 823 
Glu He Ala Gly Pro Gly Phe Leu Asn He Arg Leu Ala Ala Ala Ala 

85 90 95 

CAG GGT GAA ATT GTG GCC AAG ATT CTG GCA CAG GGC GAG ACT TTC GGA 871 
Gin Gly Glu He Val Ala Lys He Leu Ala Gin Gly Glu Thr Phe Gly 

100 105 110 

AAC TCC GAT CAC CTT TCC CAC TTG GAC GTG AAC CTC GAG TTC GTT TCT 919 
Asn Ser Asp His Leu Ser His Leu Asp Val Asn Leu Glu Phe Val Ser 

115 120 125 

GCA AAC CCA ACC GGA CCT ATT CAC CTT GGC GGA ACC CGC TGG GCT GCC 967 
Ala Asn Pro Thr Gly Pro He His Leu Gly Gly Thr Arg Trp Ala Ala 
130 135 140 145 

GTG GGT GAC TCT TTG GGT CGT GTG CTG GAG GCT TCC GGC GCG AAA GTG 1015 
Val Gly Asp Ser Leu Gly Arg Val Leu Glu Ala Ser Gly Ala Lys Val 

150 155 160 

ACC CGC GAA TAC TAC TTC AAC GAT CAC GGT CGC CAG ATC GAT CGT TTC 1063 
Thr Arg Glu Tyr Tyr Phe Asn Asp His Gly Arg Gin He Asp Arg Phe 

165 170 175 

GCT TTG TCC CTT CTT GCA GCG GCG AAG GGC GAG CCA ACG CCA GAA GAC 1111 
Ala Leu Ser Leu Leu Ala Ala Ala Lys Gly Glu Pro Thr Pro Glu Asp 

180 185 190 

GGT TAT GGC GGC GAA TAC ATT AAG GAA ATT GCG GAG GCA ATC GTC GAA 1159 
Gly Tyr Gly Gly Glu Tyr He Lys Glu He Ala Glu Ala He Val Glu 
195 200 50 205 



AAG CAT 
Lys His 
210 

TTC CGC 
Phe Arg 



CTG CAT 
Leu His 

CTG TTC 
Leu Phe 

AAC GGC 
Asn Gly 
275 
GAA TTC 
Glu Phe 
290 

GCA GCC 
Ala Ala 

CGC GGA 
Arg Gly 

TAC ATC 
Tyr He 

GAA GGC 
Glu Gly 
355 
GGC AAG 
Gly Lys 
370 

GAT GAC 
Asp Asp 

ATC CGT 
lie Arg 

GAA TCC 
Glu Ser 

GCT CGT 
Ala Arg 
435 
GAG GAA 
Glu Glu 
450 

CTC ATC 
Leu lie 



39 

CCT GAA 
Pro Glu 

GCT GAA 
Ala Glu 

GAG TTC 
Glu Phe 
245 
GAG TCC 
Glu Ser 
260 

AAC CTG 
Asn Leu 

GGC GAT 
Gly Asp 

TAC ATC 
Tyr He 

CAC AAC 
His Asn 
325 
GCG CGC 
Ala Arg 
340 

GTT GAA 
Val Glu 

GCA GTG 
Ala Val 

CTC GTT 
Leu Val 

TCC TCC 
Ser Ser 
405 
CAG TCC 
Gin Ser 
420 

CTG TGC 
Leu Cys 



GCG TTG GCT 
Ala Leu Ala 

215 
GGC GTG GAG 
Gly Val Glu 
230 

GGC ACC GAT 
Gly Thr Asp 

GGT GCG GTG 
Gly Ala Val 

TAC GAA AAC 
Tyr Glu Asn 
280 

GAC AAA GAC 
Asp Lys Asp 

295 
GCT GGC GAT 
Ala Gly Asp 
310 

CTA AAC ATC 
Leu Asn He 

CTG AAG GCA 
Leu Lys Ala 

GTC CTG ATT 
Val Leu He 
360 

CGT ATG TCC 
Arg Met Ser 

375 
GAA GCA ATC 
Glu Ala He 
390 

GTG GAT TCT 
Val Asp Ser 

TCC GAC AAC 
Ser Asp Asn 



GGC GCA 
Gly Ala 



CGC ACA 
Arg Thr 



TCC ATC GCG 
Ser He Ala 
440 

GAC CTA TCT 
Asp Leu Ser 

455 
CTC GGA GAG 
Leu Gly Glu 



(21) 

TTG GAG CCT 
Leu Glu Pro 

ATG ATG TTC 
Met Met Phe 
235 

TTC GAT GTC 
Phe Asp Val 

250 
GAC AAG GCC 
Asp Lys Ala 
265 

GAG GGC GCT 
Glu Gly Ala 

CGC GTG GTG 
Arg Val Val 

ATC GCG TAC 
He Ala Tyr 
315 

TAC ATG TTG 
Tyr Met Leu 

330 
GCG GCG GCG 
Ala Ala Ala 
345 

GGC CAG ATG 
Gly Gin Met 

AAG CGT GCA 
Lys Arg Ala 

GGC ATC GAT 
Gly He Asp 
395 

TCC CTG GAT 
Ser Leu Asp 

410 
CCT GTG TAC 
Pro Val Tyr 
425 

CGC AAG GCA 
Arg Lys Ala 



GCC GCA ACC CAG 
Ala Ala Thr Gin 
220 

GAG CAC ATC AAA 
Glu His He Lys 



TAC TAC 
Tyr Tyr 

GTG CAG 
Val Gin 

TGG TGG 
Trp Trp 
285 
ATC AAG 
lie Lys 
300 

GTG GCT 
Val Ala 

GGT GCT 
Gly Ala 

GCA CTT 
Ala Leu 

GTG AAC 
Val Asn 
365 
GGC ACC 
Gly Thr 
380 

GCG GCG 
Ala Ala 



CAC GAG 
His Glu 
255 
GTG CTG 
Val Leu 
270 

CTG CGT 
Leu Arg 



TCT GAC 
Ser Asp 

GAT AAG 
Asp Lys 

GAC CAC 
Asp His 
335 
GGC TAC 
Gly Tyr 
350 

CTG CTT 
Leu Leu 

GTG GTC 
Val Val 

CGT TAC 
Arg Tyr 



ATC GAT 
He Asp 

TAC GTG 
Tyr Val 



CTA CTG ACC 
Leu Leu Thr 

TTC CCA GCA 
Phe Pfifl Ala 



GAG ACC 
Glu Thr 
445 
CAC GAC 
His Asp 
460 

GTG GTG 
Val Val 



CTC GGC 
Leu Gly 
415 
CAG TAC 
Gin Tyr 
430 

TTG GGT 
Leu Gly 

CGC GAA 
Arg Glu 

AAG GCT 
Lys Ala 



40 

GAG CTT 
Glu Leu 
225 
TCT TCC 
Ser Ser 
240 

AAC TCC 
Asn Ser 

AAG GAC 
Lys Asp 

TCC ACC 
Ser Thr 

GGC GAC 
Gly Asp 
305 
TTC TCC 
Phe Ser 
320 

CAT GGT 
His Gly 

AAG CCA 
Lys Pro 

CGC GAC 
Arg Asp 

ACC CTA 
Thr Leu 
385 
TCC CTG 
Ser Leu 
400 

CTG TGG 
Leu Trp 

GGA CAC 
Gly His 

GTC ACC 
Val Thr 

GGC GAT 
Gly Asp 
465 
GCC GCT 
Ala Ala 



10-165180 
1207 

1255 

1303 

1351 



1399 



1447 



1495 



1543 



1591 



1639 



1687 



1735 



1783 



1831 



1879 



1927 



1975 



(22) 4$0B¥ 10-165180 

41 42 
470 475 480 

GAC CTA CGT GAA CCA CAC CGC ATT GCC CGC TAT GCT GAG GAA TTA GCT 2023 
Asp Leu Arg Glu Pro His Arg He Ala Arg Tyr Ala Glu Glu Leu Ala 

485 490 495 

GGA ACT TTC CAC CGC TTC TAC GAT TCC TGC CAC ATC CTT CCA AAG GTT 2071 
Gly Thr Phe His Arg Phe Tyr Asp Ser Cys His lie Leu Pro Lys Val 

500 505 510 

GAT GAG GAT ACG GCA CCA ATC CAC ACA GCA CGT CTG GCA CTT GCA GCA 2119 
Asp Glu Asp Thr Ala Pro He His Thr Ala Arg Leu Ala Leu Ala Ala 

515 520 525 

GCA ACC CGC CAG ACC CTC GCT AAC GCC CTG CAC CTG GTT GGC GTT TCC 2167 
Ala Thr Arg Gin Thr Leu Ala Asn Ala Leu His Leu Val Gly Val Ser 
530 535 540 545 

GCA CCG GAG AAG ATG TAACA ATG GCT ACA GTT GAA AAT TTC AAT GAA 2214 
Ala Pro Glu Lys Mot Met Ala Thr Val Glu Asn Phe Asn Glu 

550 1 5 

CTT CCC GCA CAC GTA TGG CCA CGC AAT GCC GTG CGC CAA GAA GAC GGC 2262 
Leu Pro Ala His Val Trp Pro Arg Asn Ala Val Arg Gin Glu Asp Gly 
10 15 20 25 

GTT GTC ACC GTC GCT GGT GTG CCT CTG CCT GAC CTC GCT GAA GAA TAC 2310 
Val Val Thr Val Ala Gly Val Pro Leu Pro Asp Leu Ala Glu Glu Tyr 

30 35 40 

GGA ACC CCA CTG TTC GTA GTC GAC GAG GAC GAT TTC CGT TCC CGC TGT 2358 
Gly Thr Pro Leu Phe Val Val Asp Glu Asp Asp Phe Arg Ser Arg Cys 

45 50 55 

CGC GAC ATG GCT ACC GCA TTC GGT GGA CCA GGC AAT GTG CAC TAC GCA 2406 
Arg Asp Met Ala Thr Ala Phe Gly Gly Pro Gly Asn Val His Tyr Ala 

60 65 70 

TCT AAA GCG TTC CTG ACC AAG ACC ATT GCA CGT TGG GTT GAT GAA GAG 2454 
Ser Lys Ala Phe Leu Thr Lys Thr He Ala Arg Trp Val Asp Glu Glu 

75 80 85 

GGG CTG GCA CTG GAC ATT GCA TCC ATC AAC GAA CTG GGC ATT GCC CTG 2502 
Gly Leu Ala Leu Asp He Ala Ser He Asn Glu Leu Gly He Ala Leu 
90 95 100 105 

GCC GCT GGT TTC CCC GCC AGC CGT ATC ACC GCG CAC GGC AAC AAC AAA 2550 
Ala Ala Gly Phe Pro Ala Ser Arg Tie Thr Ala His Gly Asn Asn Lys 

110 115 120 

GGC GTA GAG TTC CTG CGC GCG TTG GTT CAA AAC GGT GTG GGA CAC GTG 2598 
Gly Val Glu Phe Leu Arg Ala Leu Val Gin Asn Gly Val Gly His Val 

125 130 135 

GTG CTG GAC TCC GCA CAG GAA CTA GAA CTG TTG GAT TAC GTT GCC GCT 2646 
Val Leu Asp Ser Ala Gin Glu Leu Glu Leu Leu Asp Tyr Val Ala Ala 

140 145 150 

GGT GAA GGC AAG ATT CAG GAC GTG TTG ATC CGC GTA AAG CCA GGC ATC 2694 
Gly Glu Gly Lys He Gin Asp Val Leu He Arg Val Lys Pro Gly He 

155 160 165 

GAA GCA CAC ACC CAC GAG TTC ATC GCC ACT AGC CAC GAA GAC CAG AAG 2742 
Glu Ala His Thr His Glu Phe He Ala Thr Ser His Glu Asp Gin Lys 
170 175 180 185 

TTC GGA TTC TCC CTG GCA TCC GGT TOD GCA TTC GAA GCA GCA AAA GCC 2790 



(23) %fffl*£ 10-165180 

43 44 
Phe Gly Phe Ser Leu Ala Ser Gly Ser Ala Phe Glu Ala Ala Lys Ala 

190 195 200 

GCC AAC AAC GCA GAA AAC CTG AAC CTG GTT GGC CTG CAC TGC CAC GTT 2838 
Ala Asn Asn Ala Glu Asn Leu Asn Leu Val Gly Leu His Cys His Val 

205 210 215 

GGT TCC CAG GTG TTC GAC GCC GAA GGC TTC AAG CTG GCA GCA GAA CGC 2886 
Gly Ser Gin Val Phe Asp Ala Glu Gly Phe Lys Leu Ala Ala Glu Arg 

220 225 230 

GTG TTG GGC CTG TAC TCA CAG ATC CAC AGC GAA CTG GGC GTT GCC CTT 2934 
Val Leu Gly Leu Tyr Ser Gin He His Ser Glu Leu Gly Val Ala Leu 

235 240 245 

CCT GAA CTG GAT CTC GGT GGC GGA TAC GGC ATT GCC TAT ACC GCA GCT 2982 
Pro Glu Leu Asp Leu Gly Gly Gly Tyr Gly He Ala Tyr Thr Ala Ala 
250 255 260 265 

GAA GAA CCA CTC AAC GTC GCA GAA GTT GCC TCC GAC CTG CTC ACC GCA 3030 
Glu Glu Pro Leu Asn Val Ala Glu Val Ala Ser Asp Leu Leu Thr Ala 

270 275 280 

GTC GGA AAA ATG GCA GCG GAA CTA GGC ATC GAC GCA CCA ACC GTG CTT 3078 
Val Gly Lys Met Ala Ala Glu Leu Gly He Asp Ala Pro Thr Val Leu 

285 290 295 

GTT GAG CCC GGC CGC GCT ATC GCA GGC CCC TCC ACC GTG ACC ATC TAC 3126 
Val Glu Pro Gly Arg Ala He Ala Gly Pro Ser Thr Val Thr He Tyr 

300 305 310 

GAA GTC GGC ACC ACC AAA GAC GTC CAC GTA GAC GAC GAC AAA ACC CGC 3174 
Glu Val Gly Thr Thr Lys Asp Val His Val Asp Asp Asp Lys Thr Arg 

315 320 325 

CGT TAC ATC GCC GTG GAC GGA GGC ATG TCC GAC AAC ATC CGC CCA GCA 3222 
Arg Tyr He Ala Val Asp Gly Gly Met Ser Asp Asn lie Arg Pro Ala 
330 335 340 345 

CTC TAC GGC TCC GAA TAC GAC GCC CGC GTA GTA TCC CGC TTC GCC GAA 3270 
Leu Tyr Gly Ser Glu Tyr Asp Ala Arg Val Val Ser Arg Phe Ala Glu 

350 355 360 

GGA GAC CCA GTA AGC ACC CGC ATC GTG GGC TCC CAC TGC GAA TCC GGC 3318 
Gly Asp Pro Val Ser Thr Arg He Val Gly Ser His Cys Glu Ser Gly 

365 370 375 

GAT ATC CTG ATC AAC GAT GAA ATC TAC CCA TCT GAC ATC ACC AGC GGC 3366 
Asp He Leu He Asn Asp Glu He Tyr Pro Ser Asp He Thr Ser Gly 

380 385 390 

GAC TTC CTT GCA CTC GCA GCC ACC GGC GCA TAC TGC TAC GCC ATG AGC 3414 
Asp Phe Leu Ala Leu Ala Ala Thr Gly Ala Tyr Cys Tyr Ala Met Ser 

395 400 405 

TCC CGC TAC AAC GCC TTC ACA CGG CCC GCC GTC GTG TCC GTC CGC GCT 3462 
Ser Arg Tyr Asn Ala Phe Thr Arg Pro Ala Val Val Ser Val Arg Ala 
410 415 420 425 

GGC AGC TCC CGC CTC ATG CTG CGC CGC GAA ACG CTC GAC GAC ATC CTC 3510 
Gly Ser Ser Arg Leu Met Leu Arg Arg Glu Thr Leu Asp Asp He Leu 

430 435 440 

TCA CTA GAG GCA TAACGCTTTT CGACGCCTGA CCCCGCCCTT CACCTTCGCC 3562 
Ser Leu Glu Ala 

445 50 



(24) 



%?ffi¥- 10-165180 



45 

GTGGAGGGCG GTTTTGG 



46 



3579 



[0 10 5] flB?U#-* : 11 
MM(D&Z : 550 



* 



Met Thr Pro Ala Asp Leu Ala Thr Leu He Lys Glu Thr Ala Val Glu 

15 10 15 

Val Leu Thr Ser Arg Glu Leu Asp Thr Ser Val Leu Pro Glu Gin Val 

20 25 30 

Val Val Glu Arg Pro Arg Asn Pro Glu His Gly Asp Tyr Ala Thr Asn 

35 40 45 

He Ala Leu Gin Val Ala Lys Lys Val Gly Gin Asn Pro Arg Asp Leu 

50 55 60 

Ala Thr Trp Leu Ala Glu Ala Leu Ala Ala Asp Asp Ala He Asp Ser 
65 70 75 80 

Ala Glu He Ala Gly Pro Gly Phe Leu Asn He Arg Leu Ala Ala Ala 

85 90 95 

Ala Gin Gly Glu He Val Ala Lys He Leu Ala Gin Gly Glu Thr Phe 

100 105 110 

Gly Asn Ser Asp His Leu Ser His Leu Asp Val Asn Leu Glu Phe Val 

115 120 125 

Ser Ala Asn Pro Thr Gly Pro He His Leu Gly Gly Thr Arg Trp Ala 

130 135 140 

Ala Val Gly Asp Ser Leu Gly Arg Val Leu Glu Ala Ser Gly Ala Lys 
145 150 155 160 

Val Thr Arg Glu Tyr Tyr Phe Asn Asp His Gly Arg Gin He Asp Arg 

165 170 175 

Phe Ala Leu Ser Leu Leu Ala Ala Ala Lys Gly Glu Pro Thr Pro Glu 

180 185 190 

Asp Gly Tyr Gly Gly Glu Tyr He Lys Glu He Ala Glu Ala He Val 

195 200 205 

Glu Lys His Pro Glu Ala Leu Ala Leu Glu Pro Ala Ala Thr Gin Glu 

210 215 220 

Leu Phe Arg Ala Glu Gly Val Glu Met Met Phe Glu His He Lys Ser 
225 230 235 240 

Ser Leu His Glu Phe Gly Thr Asp Phe Asp Val Tyr Tyr His Glu Asn 

245 250 255 

Ser Leu Phe Glu Ser Gly Ala Val Asp Lys Ala Val Gin Val Leu Lys 

260 265 270 

Asp Asn Gly Asn Leu Tyr Glu Asn Glu Gly Ala Trp Trp Leu Arg Ser 

275 280 285 

Thr Glu Phe Gly Asp Asp Lys Asp Arg Val Val He Lys Ser Asp Gly 

290 295 300 

Asp Ala Ala Tyr He Ala Gly Asp He Ala Tyr Val Ala Asp Lys Phe 
305 310 315 320 

Ser Arg Gly His Asn Leu Asn He Tyr Met Leu Gly Ala Asp His His 

325 330 335 

Gly Tyr He Ala Arg Leu Lys Ala Ala Ala Ala Ala Leu Gly Tyr Lys 

340 345 350 

Pro Glu Gly Val Glu Val Leu He GB0 Gin Met Val Asn Leu Leu Arg 



(25) 



&M¥>1 0-165180 



47 

355 



360 



365 



48 



Asp Gly Lys Ala Val Arg Met Ser Lys Arg Ala Gly Thr Val Val Thr 

370 375 380 

Leu Asp Asp Leu Val Glu Ala He Gly He Asp Ala Ala Arg Tyr Ser 
385 390 395 400 

Leu He Arg Ser Ser Val Asp Ser Ser Leu Asp He Asp Leu Gly Leu 

405 410 415 

Trp Glu Ser Gin Ser Ser Asp Asn Pro Val Tyr Tyr Val Gin Tyr Gly 

420 425 430 

His Ala Arg Leu Cys Ser He Ala Arg Lys Ala Glu Thr Leu Gly Val 

435 440 445 

Thr Glu Glu Gly Ala Asp Leu Ser Leu Leu Thr His Asp Arg Glu Gly 

450 455 460 

Asp Leu He Arg Thr Leu Gly Glu Phe Pro Ala Val Val Lys Ala Ala 
465 470 475 480 

Ala Asp Leu Arg Glu Pro His Arg He Ala Arg Tyr Ala Glu Glu Leu 

485 490 495 

Ala Gly Thr Phe His Arg Phe Tyr Asp Ser Cys His He Leu Pro Lys 

500 505 510 

Val Asp Glu Asp Thr Ala Pro He His Thr Ala Arg Leu Ala Leu Ala 

515 520 525 

Ala Ala Thr Arg Gin Thr Leu Ala Asn Ala Leu His Leu Val Gly Val 

530 535 . 540 

Ser Ala Pro Glu Lys Met 
545 550 



Met Ala Thr Val Glu Asn Phe Asn Glu Leu Pro Ala His Val Trp Pro 

15 10 15 

Arg Asn Ala Val Arg Gin Glu Asp Gly Val Val Thr Val Ala Gly Val 

20 25 30 

Pro Leu Pro Asp Leu Ala Glu Glu Tyr Gly Thr Pro Leu Phe Val Val 

35 40 45 

Asp Glu Asp Asp Phe Arg Ser Arg Cys Arg Asp Met Ala Thr Ala Phe 

50 55 60 

Gly Gly Pro Gly Asn Val His Tyr Ala Ser Lys Ala Phe Leu Thr Lys 
65 70' 75 80 

Thr He Ala Arg Trp Val Asp Glu Glu Gly Leu Ala Leu Asp He Ala 

85 90 95 

Ser He Asn Glu Leu Gly He Ala Leu Ala Ala Gly Phe Pro Ala Ser 

100 105 110 

Arg He Thr Ala His Gly Asn Asn Lys Gly Val Glu Phe Leu Arg Ala 

115 120 125 

Leu Val Gin Asn Gly Val Gly His Val Val Leu Asp Ser Ala Gin Glu 

130 135 140 

Leu Glu Leu Leu Asp Tyr Val Ala Ala Gly Glu Gly Lys He Gin Asp 
145 150 155 160 

Val Leu He Arg Val Lys Pro Gly IE® Glu Ala His Thr His Glu Phe 



[0106] SE*IJ#-^ : 12 
mm<0&t$ 445 



(26) 

49 50 
165 170 175 

He Ala Thr Ser His Glu Asp Gin Lys Phe Gly Phe Ser Leu Ala Ser 

180 185 190 

Gly Ser Ala Phe Glu Ala Ala Lys Ala Ala Asn Asn Ala Glu Asn Leu 

195 200 205 

Asn Leu Val Gly Leu His Cys His Val Gly Ser Gin Val Phe Asp Ala 

210 215 220 

Glu Gly Phe Lys Leu Ala Ala Glu Arg Val Leu Gly Leu Tyr Ser Gin 
225 230 235 240 

lie His Ser Glu Leu Gly Val Ala Leu Pro Glu Leu Asp Leu Gly Gly 

245 250 255 

Gly Tyr Gly He Ala Tyr Thr Ala Ala Glu Glu Pro Leu Asn Val Ala 

260 265 270 

Glu Val Ala Ser Asp Leu Leu Thr Ala Val Gly Lys Met Ala Ala Glu 

275 280 285 

Leu Gly He Asp Ala Pro Thr Val Leu Val Glu Pro Gly Arg Ala He 

290 295 300 

Ala Gly Pro Ser Thr Val Thr He Tyr Glu Val Gly Thr Thr Lys Asp 
305 310 315 320 

Val His Val Asp Asp Asp Lys Thr Arg Arg Tyr He Ala Val Asp Gly 

325 330 335 

Gly Met Ser Asp Asn He Arg Pro Ala Leu Tyr Gly Ser Glu Tyr Asp 

340 345 350 

Ala Arg Val Val Ser Arg Phe Ala Glu Gly Asp Pro Val Ser Thr Arg 

355 360 365 

lie Val Gly Ser His Cys Glu Ser Gly Asp He Leu He Asn Asp Glu 

370 375 380 

He Tyr Pro Ser Asp He Thr Ser Gly Asp Phe Leu Ala Leu Ala Ala 
385 390 395 400 

Thr Gly Ala Tyr Cys Tyr Ala Met Ser Ser Arg Tyr Asn Ala Phe Thr 

405 410 415 

Arg Pro Ala Val Val Ser Val Arg Ala Gly Ser Ser Arg Leu Met Leu 

420 425 430 

Arg Arg Glu Thr Leu Asp Asp He Leu Ser Leu Glu Ala 
435 440 445 

[0 10 71 S3?!J#-^ : 13 * : jff£tt 

mw<o&z : 23 mn<omm ■ i&<omm ^dna 

m<o& ■■ -#« * 

TCGTCGGTCA GCCTGACGTC GAC 
[0108] BB3fll#-* : 14 ^ : KM* 

wm<o&& : 23 &m<Dwm : m<om& ^dna 



10-165180 



TCTTGGTGTCGAAAGTGCACACC 
[0109] gB^J## : 15 
ttm(D&& - 3533 



23 



23 



50 ■ GenomicDNA 
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51 52 

mm * bb?!I<z>*sp« 

: t VX.' a* ^A'^r^mCBrevibacterium la #®C<gr^fc>-f E^- : CDS 

ctofermentum) = 321. . 3077 

: ATCC 13869 * 

mm 

GGTGGTTCTG TTAAGGCAGA AACCGTCGCT GAGATCGTCG GTCAGCCTGA CGTCGACGGC 60 
GGACTTGTCG GTGGCGCTTC CCTCGACGGT GAAGCATTCG CCAAGCTGGC TGCCAACGCT 120 
GCGAGCGTTG CTTAAAGTAC AGAGCTTTAA AGCACAGCCT TAAAGCACAG CCTTAAAGCA 180 
CAAGCACTGT AGAAGTGCGG TTTTGATGAG CCCATGAAAG CCATCGAAAT CAATCGCCCA 240 
GCTAAACACC TGTTTTGCTG GGTGATTTTT TATCTCATGC ACGCCAACAC CCTCAATGTG 300 
AAAGAGTGTT TAAAGTAGTT ATG ACT GAT TTT TTA CGC GAT GAC ATC AGG 350 
Met Thr Asp Phe Leu Arg Asp Asp lie Arg 
1 5 10 

TTC CTC GGT CAA ATC CTC GGT GAG GTA ATT GCG GAA CAA GAA GGC CAG 398 
Phe Leu Gly Gin He Leu Gly Glu Val He Ala Glu Gin Glu Gly Gin 

15 20 25 

GAG GTT TAT GAA CTG GTC GAA CAA GCG CGC CTG ACT TCT TTT GAT ATC 446 
Glu Val Tyr Glu Leu Val Glu Gin Ala Arg Leu Thr Ser Phe Asp He 

30 35. 40 

GCC AAG GGC AAC GCC GAA ATG GAT AGC CTG GTT CAG GTT TTC GAC GGC 494 
Ala Lys Gly Asn Ala Glu Met Asp Ser Leu Val Gin Val Phe Asp Gly 

45 50 55 

ATT ACT CCA GCC AAG GCA ACA CCG ATT GCT CGC GCA TTT TCC CAC TTC 542 
He Thr Pro Ala Lys Ala Thr Pro He Ala Arg Ala Phe Ser His Phe 

60 65 70 

GCT CTG CTG GCT AAC CTG GCG GAA GAC CTC TAC GAT GAA GAG CTT CGT 590 
Ala Leu Leu Ala Asn Leu Ala Glu Asp Leu Tyr Asp Glu Glu Leu Arg 
75 80 85 90 

GAA CAG GCT CTC GAT GCA GGC GAC ACC CCT CCG GAC AGC ACT CTT GAT 638 
Glu Gin Ala Leu Asp Ala Gly Asp Thr Pro Pro Asp Ser Thr Leu Asp 

95 100 105 

GCC ACC TGG CTG AAA CTC AAT GAG GGC AAT GTT GGC GCA GAA GCT GTG 686 
Ala Thr Trp Leu Lys Leu Asn Glu Gly Asn Val Gly Ala Glu Ala Val 

110 115 120 

GCC GAT GTG CTG CGC AAT GCT GAG GTG GCG CCG GTT CTG ACT GCG CAC 734 
Ala Asp Val Leu Arg Asn Ala Glu Val Ala Pro Val Leu Thr Ala His 

125 130 135 

CCA ACT GAG ACT CGC CGC CGC ACT GTT TTT GAT GCG CAA AAG TGG ATC 782 
Pro Thr Glu Thr Arg Arg Arg Thr Val Phe Asp Ala Gin Lys Trp He 

140 145 150 

ACC ACC CAC ATG CGT GAA CGC CAC GCT TTG CAG TCT GCG GAG CCT ACC 830 
Thr Thr His Met Arg Glu Arg His Ala Leu Gin Ser Ala Glu Pro Thr 
155 160 165 170 

GCT CGT ACG CAA AGC AAG TTG GAT GAG ATC GAG AAG AAC ATC CGC CGT 878 
Ala Arg Thr Gin Ser Lys Leu Asp Glu He Glu Lys Asn He Arg Arg 

175 180 185 

CGC ATC ACC ATT TTG TGG CAG ACC GCG TTG ATT CGT GTG GCC CGC CCA 926 
Arg He Thr lie Leu Trp Gin Thr Ala Leu He Arg Val Ala Arg Pro 

190 195 200 

CGT ATC GAG GAC GAG ATC GAA GTA (XH9 CTG CGC TAC TAC AAG CTG AGC 974 
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53 54 
Arg He Glu Asp Glu He Glu Val Gly Leu Arg Tyr Tyr Lys Leu Ser 

205 210 215 

CTT TTG GAA GAG ATT CCA CGT ATC AAC CGT GAT GTG GCT GTT GAG CTT 1022 
Leu Leu Glu Glu He Pro Arg He Asn Arg Asp Val Ala Val Glu Leu 

220 225 230 

CGT GAG CGT TTC GGC GAG GAT GTT CCT TTG AAG CCC GTG GTC AAG CCA 1070 
Arg Glu Arg Phe Gly Glu Asp Val Pro Leu Lys Pro Val Val Lys Pro 
235 240 245 250 

GGT TCC TGG ATT GGT GGA GAC CAC GAC GGT AAC CCT TAT GTC ACC GCG 1118 
Gly Ser Trp He Gly Gly Asp His Asp Gly Asn Pro Tyr Val Thr Ala 

255 260 265 

GAA ACA GTT GAG TAT TCC ACT CAC CGC GCT GCG GAA ACC GTG CTC AAG 1166 
Glu Thr Val Glu Tyr Ser Thr His Arg Ala Ala Glu Thr Val Leu Lys 

270 275 280 

TAC TAT GCA CGC CAG CTG CAT TCC CTC GAG CAT GAG CTC AGC CTG TCG 1214 
Tyr Tyr Ala Arg Gin Leu His Ser Leu Glu His Glu Leu Ser Leu Ser 

285 290 295 

GAC CGC ATG AAT AAG GTC ACC CCG CAG CTG CTT GCG CTG GCA GAT GCC 1262 
Asp Arg Met Asn Lys Val Thr Pro Gin Leu Leu Ala Leu Ala Asp Ala 

300 305 310 

GGG CAC AAC GAC GTG CCA AGC CGC GTG GAT GAG CCT TAT CGA CGC GCC 1310 
Gly His Asn Asp Val Pro Ser Arg Val Asp Glu Pro Tyr Arg Arg Ala 
315 320 325 330 

GTC CAT GGC GTT OGC GGA CGT ATC CTC GCG ACG ACG GCC GAG CTG ATC 1358 
Val His Gly Val Arg Gly Arg He Leu Ala Thr Thr Ala Glu Leu He 

335 340 345 

GGC GAG GAC GCC GTT GAG GGC GTG TGG TTC AAG GTC TTT ACT CCA TAC 1406 
Gly Glu Asp Ala Val Glu Gly Val Trp Phe Lys Val Phe Thr Pro Tyr 

350 355 360 

GCA TCT CCG GAA GAA TTC TTA AAC GAT GCG TTG ACC ATT GAT CAT TCT 1454 
Ala Ser Pro Glu Glu Phe Leu Asn Asp Ala Leu Thr He Asp His Ser 

365 370 375 

CTG CGT GAA TCC AAT GAC GTT CTC ATT GCC GAT GAT CGT TTG TCT GTG 1502 
Leu Arg Glu Ser Asn Asp Val Leu He Ala Asp Asp Arg Leu Ser Val 

380 385 390 

CTG ATT TCT GCC ATC GAG AGC TTT GGA TTC AAC CTT TAC GCA CTG GAT 1550 
Leu He Ser Ala He Glu Ser Phe Gly Phe Asn Leu Tyr Ala Leu Asp 
395 400 405 410 

CTG CGC CAA AAC TCC GAA AGC TAC GAG GAC GTC CTC ACC GAG CTT TTC 1598 
Leu Arg Gin Asn Ser Glu Ser Tyr Glu Asp Val Leu Thr Glu Leu Phe 

415 420 425 

GAA CGC GCC CAA GTC ACC GCA AAC TAC CGC GAG CTG TCT GAA GCA GAG 1646 
Glu Arg Ala Gin Val Thr Ala Asn Tyr Arg Glu Leu Ser Glu Ala Glu 

430 435 440 

AAG CTT GAG GTG CTG CTG AAG GAA CTG CGC AGC CCT CGT CCG CTG ATC 1694 
Lys Leu Glu Val Leu Leu Lys Glu Leu Arg Ser Pro Arg Pro Leu He 

445 450 455 

CCG CAC GGT TCA GAT GAA TAC AGC GAG GTC ACC GAC CGC GAG CTC GGC 1742 
Pro His Gly Ser Asp Glu Tyr Ser Glu Val Thr Asp Arg Glu Leu Gly 
460 465 50 470 
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ATC TTC CGC ACC GCG TCG GAG GCT GTT AAG AAA TTC GGG CCA CGG ATG 
lie Phe Arg Thr Ala Ser Glu Ala Val Lys Lys Phe Gly Pro Arg Met 
475 480 485 490 

GTG CCT CAC TGC ATC ATC TCC ATG GCA TCA TCG GTC ACC GAT GTG CTC 
Val Pro His Cys He He Ser Met Ala Ser Ser Val Thr Asp Val Leu 

495 500 505 

GAG CCG ATG GTA TTG CTC AAG GAA TTC GGC CTC ATT GCA GCC AAC GGC 
Glu Pro Met Val Leu Leu Lys Glu Phe Gly Leu He Ala Ala Asn Gly 

510 515 520 

GAC AAC CCA CGC GGC ACC GTC GAT GTC ATC CCA CTG TTC GAA ACC ATC 
Asp Asn Pro Arg Gly Thr Val Asp Val He Pro Leu Phe Glu Thr He 

525 530 535 

GAA GAT CTC CAG GCC GGC GCC GGA ATC CTC GAC GAA CTG TGG AAA ATT 
Glu Asp Leu Gin Ala Gly Ala Gly He Leu Asp Glu Leu Trp Lys He 

540 545 550 

GAT CTT TAC CGC AAC TAC CYC CTG CAG CGC GAC AAC GTC CAG GAA GTC 
Asp Leu Tyr Arg Asn Tyr Leu Leu Gin Arg Asp Asn Val Gin Glu Val 
555 560 565 570 

ATG CTC GGT TAC TCC GAT TCC AAC AAG GAT GGC GGA TAT TTC TCC GCA 
Met Leu Gly Tyr Ser Asp Ser Asn Lys Asp Gly Gly Tyr Phe Ser Ala 

575 580 585 

AAC TGG GCG CTT TAC GAC GCG GAA CTG CAG CTC GTC GAA CTA TGC CGA 
Asn Trp Ala Leu Tyr Asp Ala Glu Leu Gin Leu Val Glu Leu Cys Arg 

590 595 600 

TCA GCC GGG GTC AAG CTT CGC CTG TTC CAC GGC CGT GGT GGC ACC GTC 
Ser Ala Gly Val Lys Leu Arg Leu Phe His Gly Arg Gly Gly Thr Val 

605 610 615 

GGC CGC GGT GGC GGA CCT TCC TAC GAC GCG ATT CTT GCC CAG CCC AGG 
Gly Arg Gly Gly Gly Pro Ser Tyr Asp Ala He Leu Ala Gin Pro Arg 

620 625 630 

GGG GCT GTC CAA GGT TCC GTG CGC ATC ACC GAG CAG GGC GAG ATC ATC 
Gly Ala Val Gin Gly Ser Val Arg He Thr Glu Gin Gly Glu He He 
635 640 645 650 

TCC GCT AAG TAC GGC AAC CCC GAA ACC GCG CGC CGA AAC CTC GAA GCT 
Ser Ala Lys Tyr Gly Asn Pro Glu Thr Ala Arg Arg Asn Leu Glu Ala 

655 660 665 

CTG GTC TCA GCA ACG CTT GAG GCA TCG CTT CTC GAC GTC TCC GAA CTC 
Leu Val Ser Ala Thr Leu Glu Ala Ser Leu Leu Asp Val Ser Glu Leu 

670 675 680 

ACC GAT CAC CAA CGC GCG TAC GAC ATC ATG ACT GAG ATC TCT GAG CTC 
Thr Asp His Gin Arg Ala Tyr Asp He Met Ser Glu He Ser Glu Leu 

685 690 695 

AGC TTG AAG AAG TAC GCC TCC TTG GTG CAC GAG GAT CAA GGC TTC ATC 
Ser Leu Lys Lys Tyr Ala Ser Leu Val His Glu Asp Gin Gly Phe He 

700 705 710 

GAT TAC TTC ACC CAG TCC ACG CCG CTG CAG GAG ATT GGA TCC CTC AAC 
Asp Tyr Phe Thr Gin Ser Thr Pro Leu Gin Glu He Gly Ser Leu Asn 
715 720 725 730 

ATC GGA TCC AGG CCT TCC TCA CGC AAG CAG ACC TCC TCG GTG GAA GAT 
He Gly Ser Arg Pro Ser Ser Arg Ly50 Gin Thr Ser Ser Val Glu Asp 
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2222 
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735 740 745 

TTG CGA GCA ATC CCG TGG GTG CTC ACT TGG TCC CAG TCT CGT GTC ATG 2606 
Leu Arg Ala He Pro Trp Val Leu Ser Trp Ser Gin Ser Arg Val Met 

750 755 760 

CTG CCG GGC TGG TTT GGT GTC GGC ACC GCA CTT GAG CAA TGG ATT GGC 2654 
Leu Pro Gly Trp Phe Gly Val Gly Thr Ala Leu Glu Gin Trp He Gly 

765 770 775 

GAA GGG GAG CAG GCC ACC CAG CGC ATT GCC GAG CTA CAA ACA CTC AAC 2702 
Glu Gly Glu Gin Ala Thr Gin Arg lie Ala Glu Leu Gin Thr Leu Asn 

780 785 790 

GAG TCC TGG CCA TTT TTC ACC TCA GTG TTG GAT AAC ATG GCT CAG GTG 2750 
Glu Ser Trp Pro Phe Phe Thr Ser Val Leu Asp Asn Met Ala Gin Val 
795 800 805 810 

ATG TCC AAG GCA GAG CTG CGT TTG GCA AAG CTC TAC GCA GAC CTG ATC 2798 
Met Ser Lys Ala Glu Leu Arg Leu Ala Lys Leu Tyr Ala Asp Leu He 

815 820 825 

CCA GAT AGG GAA GTA GCT GAG CGC GTT TAT GCC GTC ATC CGC GAG GAA 2846 
Pro Asp Arg Glu Val Ala Glu Arg Val Tyr Ala Val He Arg Glu Glu 

830 835 840 

TAC TTC CTG ACC AAG AAG ATG TTC TGC GTA ATC ACC GGT TCT GAT GAT 2894 
Tyr Phe Leu Thr Lys Lys Met Phe Cys Val He Thr Gly Ser Asp Asp 

845 850 855 

CTG CTT GAT GAC AAC CCG CTT CTC GCA CGA TCC GTC CAG CGC CGA TAC 2942 
Leu Leu Asp Asp Asn Pro Leu Leu Ala Arg Ser Val Gin Arg Arg Tyr 

860 865 870 

CCC TAC CTG CTT CCA CTC AAC GTG ATC CAG GTA GAG ATG ATG CGA CGC 2990 
Pro Tyr Leu Leu Pro Leu Asn Val He Gin Val Glu Met Met Arg Arg 
875 880 885 890 

TAC CGA AAA GGC GAC CAA AGC GAG CAA GTA TCC CGC AAC ATC CAG CTG 3038 
Tyr Arg Lys Gly Asp Gin Ser Glu Gin Val Ser Arg Asn He Gin Leu 

895 900 905 

ACC ATG AAC GGT CTT TCC ACT GCA CTG CGC AAC TCT GGC TAGTCCTGCT 3087 
Thr Met Asn Gly Leu Ser Thr Ala Leu Arg Asn Ser Gly 

910 915 
GGGTAGGTAG TACTCGTGTA TACTGTCTAA AGTTATTCGA AATCAGGTGG GAATAAGGTT 3147 
CACCTGGGTT CTCAAACGGC AAAGGAACAT TTTCCACATG GCATTGACGC TTCAAATCAT 3207 
CCTCGTCGTC GCCAGCCTGC TCATGACGGT TTTCGTCTTG CTGCACAAGG GCAAAGGCGG 3267 
CGGACTCTCC AGCCTCTTCG GTGGCGGTGT GCAGTCCAAT CTTTCGGGCT CCACTGTTGT 3327 
TGAAAAGAAC CTGGATCGCG TCACCATTTT GGTTGCCGTT ATCTGGATTG TGTGCATTGT 3387 
CGCACTCAAC CTCATCCAGA CTTATTCATA AGACACGAGC TTAAAAAGAG CGGTTCCCTT 3447 
TTCATAGGGG AGCCGCTTTT TTGGGTTTTG TCGACCTGTT GTCTCCCCAC TGTTCCTCGG 3507 
TGTGCACTTT CGACACCAAG ATTTCG 3533 
[0 110] : 16 * hsKn^- : gMMfc 

sa^jog^ : 919 mn<Dwm - * i"<?m 

Met Thr Asp Phe Leu Arg Asp Asp He Arg Phe Leu Gly Gin He Leu 

15 10 15 

Gly Glu Val He Ala Glu Gin Glu Gly Gin Glu Val Tyr Glu Leu Val 
20 SD 30 



* 



(31) 

59 60 
Glu Gin Ala Arg Leu Thr Ser Phe Asp He Ala Lys Gly Asn Ala Glu 

35 40 45 

Met Asp Ser Leu Val Gin Val Phe Asp Gly He Thr Pro Ala Lys Ala 

50 55 60 

Thr Pro He Ala Arg Ala Phe Ser His Phe Ala Leu Leu Ala Asn Leu 
65 70 75 80 

Ala Glu Asp Leu Tyr Asp Glu Glu Leu Arg Glu Gin Ala Leu Asp Ala 

85 90 95 

Gly Asp Thr Pro Pro Asp Ser Thr Leu Asp Ala Thr Trp Leu Lys Leu 

100 105 110 

Asn Glu Gly Asn Val Gly Ala Glu Ala Val Ala Asp Val Leu Arg Asn 

115 120 125 

Ala Glu Val Ala Pro Val Leu Thr Ala His Pro Thr Glu Thr Arg Arg 

130 135 140 

Arg Thr Val Phe Asp Ala Gin Lys Trp He Thr Thr His Met Arg Glu 
145 150 155 160 

Arg His Ala Leu Gin Ser Ala Glu Pro Thr Ala Arg Thr Gin Ser Lys 

165 170 175 

Leu Asp Glu He Glu Lys Asn He Arg Arg Arg He Thr He Leu Trp 

180 185 190 

Gin Thr Ala Leu He Arg Val Ala Arg Pro Arg He Glu Asp Glu He 

195 200 205 

Glu Val Gly Leu Arg Tyr Tyr Lys Leu Ser Leu Leu Glu Glu He Pro 

210 215 220 

Arg He Asn Arg Asp Val Ala Val Glu Leu Arg Glu Arg Phe Gly Glu 
225 230 235 240 

Asp Val Pro Leu Lys Pro Val Val Lys Pro Gly Ser Trp He Gly Gly 

245 250 255 

Asp His Asp Gly Asn Pro Tyr Val Thr Ala Glu Thr Val Glu Tyr Ser 

260 265 270 

Thr His Arg Ala Ala Glu Thr Val Leu Lys Tyr Tyr Ala Arg Gin Leu 

275 280 285 

His Ser Leu Glu His Glu Leu Ser Leu Ser Asp Arg Met Asn Lys Val 

290 295 300 

Thr Pro Gin Leu Leu Ala Leu Ala Asp Ala Gly His Asn Asp Val Pro 
305 310 315 320 

Ser Arg Val Asp Glu Pro Tyr Arg Arg Ala Val His Gly Val Arg Gly 

325 330 335 

Arg He Leu Ala Thr Thr Ala Glu Leu He Gly Glu Asp Ala Val Glu 

340 345 350 

Gly Val Trp Phe Lys Val Phe Thr Pro Tyr Ala Ser Pro Glu Glu Phe 

355 360 365 

Leu Asn Asp Ala Leu Thr He Asp His Ser Leu Arg Glu Ser Asn Asp 

370 375 380 

Val Leu He Ala Asp Asp Arg Leu Ser Val Leu He Ser Ala He Glu 
385 390 395 400 

Ser Phe Gly Phe Asn Leu Tyr Ala Leu Asp Leu Arg Gin Asn Ser Glu 

405 410 415 

Ser Tyr Glu Asp Val Leu Thr Glu Leu Phe Glu Arg Ala Gin Val Thr 
420 4W 430 
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Ala Asn Tyr Arg Glu Leu Ser Glu Ala Glu Lys Leu Glu Val Leu Leu 

435 440 445 

Lys Glu Leu Arg Ser Pro Arg Pro Leu lie Pro His Gly Ser Asp Glu 

450 455 460 

Tyr Ser Glu Val Thr Asp Arg Glu Leu Gly He Phe Arg Thr Ala Ser 
465 470 475 480 

Glu Ala Val Lys Lys Phe Gly Pro Arg Met Val Pro His Cys He He 

485 490 495 

Ser Met Ala Ser Ser Val Thr Asp Val Leu Glu Pro Met Val Leu Leu 

500 505 510 

Lys Glu Phe Gly Leu He Ala Ala Asn Gly Asp Asn Pro Arg Gly Thr 

515 520 525 

Val Asp Val He Pro Leu Phe Glu Thr He Glu Asp Leu Gin Ala Gly 

530 535 540 

Ala Gly He Leu Asp Glu Leu Trp Lys He Asp Leu Tyr Arg Asn Tyr 
545 550 555 560 

Leu Leu Gin Arg Asp Asn Val Gin Glu Val Met Leu Gly Tyr Ser Asp 

565 570 575 

Ser Asn Lys Asp Gly Gly Tyr Phe Ser Ala Asn Trp Ala Leu Tyr Asp 

580 585 590 

Ala Glu Leu Gin Leu Val Glu Leu Cys Arg Ser Ala Gly Val Lys Leu 

595 600 605 

Arg Leu Phe His Gly Arg Gly Gly Thr Val Gly Arg Gly Gly Gly Pro 

610 615 620 

Ser Tyr Asp Ala He Leu Ala Gin Pro Arg Gly Ala Val Gin Gly Ser 
625 630 635 640 

Val Arg He Thr Glu Gin Gly Glu He He Ser Ala Lys Tyr Gly Asn 

645 650 655 

Pro Glu Thr Ala Arg Arg Asn Leu Glu Ala Leu Val Ser Ala Thr Leu 

660 665 670 

Glu Ala Ser Leu Leu Asp Val Ser Glu Leu Thr Asp His Gin Arg Ala 

675 680 685 

Tyr Asp He Met Ser Glu He Ser Glu Leu Ser Leu Lys Lys Tyr Ala 

690 695 700 

Ser Leu Val His Glu Asp Gin Gly Phe lie Asp Tyr Phe Thr Gin Ser 
705 710 715 720 

Thr Pro Leu Gin Glu He Gly Ser Leu Asn He Gly Ser Arg Pro Ser 

725 730 735 

Ser Arg Lys Gin Thr Ser Ser Val Glu Asp Leu Arg Ala He Pro Trp 

740 745 750 

Val Leu Ser Trp Ser Gin Ser Arg Val Met Leu Pro Gly Trp Phe Gly 

755 760 765 

Val Gly Thr Ala Leu Glu Gin Trp He Gly Glu Gly Glu Gin Ala Thr 

770 775 780 

Gin Arg He Ala Glu Leu Gin Thr Leu Asn Glu Ser Trp Pro Phe Phe 
785 790 795' 800 

Thr Ser Val Leu Asp Asn Met Ala Gin Val Met Ser Lys Ala Glu Leu 

805 810 815 

Arg Leu Ala Lys Leu Tyr Ala Asp Leu He Pro Asp Arg Glu Val Ala 
820 82® 830 
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Glu Arg Val Tyr Ala Val He Arg Glu Glu Tyr Phe Leu Thr Lys Lys 

835 840 845 

Met Phe Cys Val He Thr Gly Ser Asp Asp Leu Leu Asp Asp Asn Pro 

850 855 860 

Leu Leu Ala Arg Ser Val Gin Arg Arg Tyr Pro Tyr Leu Leu Pro Leu 
865 870 875 880 

Asn Val He Gin Val Glu Met Met Arg Arg Tyr Arg Lys Gly Asp Gin 

885 890 895 

Ser Glu Gin Val Ser Arg Asn He Gin Leu Thr Met Asn Gly Leu Ser 

900 905 910 

Thr Ala Leu Arg Asn Ser Gly 
915 

mmvmm ■ m^mm ' &&)m 
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[0 113] 

&?\}<DM£ : 23 

sb^ijco^ : mm 



20 mm<owm i&vmm &&jm 



mm<owm : i&v>mm ^dna 



ggatccccaa tcgatacctg gaa 
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cggttcatcg ccaagttttt ctt 
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CATCTAAGTA TGCATCTCGG 
[0118] SB^JS-^ : 24 
E#l©*$ : 20 



TGCOXTCGA GCTAAATTAG 
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